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(57) Abstract 

A transition metal complex represented by general formula 
(1) (wherein M 1 is a Group 4 transition metal of the periodic 
table; A is a Group 1 6 element of the periodic table; B is a Group 
14 element of the periodic table; C p 1 is a group having a 
cyclopentadiene-type anionic skeleton; X 1 , X 2 , R 1 , R 2 , R 3 , R 4 , 
R 5 and R 6 are each independently hydrogen, halogeno, 
optionally halogenated C| -C 20 alkyl, optionally halogenated Cj 
-C 20 substituted silyl or the like, or alternatively R 1 , R 2 , R 3 , R 4 , 
R 5 and R 6 may be united arbitrarily to form a ring); a process 
for the preparation thereof; an intermediate of the transition metal 
complex; a process for the preparation of the intermediate; a 
polymerization catalyst for olefins containing the transition metal 
complex; and a process for producing olefin polymers. 
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5 4t&® cn »c*j^t. m 1 T-7F;isti&m&&mm¥tte. jtm^mmwm. 

(I UPACto*ffc3Nfr:Sft3fe3£JKl 9 8 9 ) ©^^©TO&Bljic^-e&tK 

0»J;L(3:^ ^;l/nx^AJ!lH\ ^7^$ Ajjg^fc t>ns D 

IMC p 1 £ LT7fcZft& is ? zt*Z> jr i?3.^j&T— 

■=• ^Sv 77 s - : J * 3-)}/*/ 9 as<>? yz-—)]/^ 77 5 - h'j^f;l/y^o^> 
15 ^ ^i-^ 77 5 --r h"5^f-^U->^ci^>^>?a.^;l/Sx 77 5 -■xf- ( /l/->$' 
u~:>^ ^jn^/i/gs 77 s - n - y d t°;l/ ■> ? d ^ > ^ i^x - ^g, 77 s ->fv 

kVU->* i^xwl/S. 77 5 -n -7 9 

77 5 -sec - ^f d^>^ i?xi;|^ % 77 s - t e r t - "ff-A/y 9 u 

^>^>?.x.xwl/^ 77 5 - n -^>f-;L/'>^ n^>^ ^x.xwl/g N 77 s -^^-^ 
20 y=f-)\s : s9 vO? ifj^sLj]/^ 77 s - n — i/ )V -/ 9 n^.y? i?jixvl^ 
V s — n —3r9 a<09 yxz.;^ 77 s -7ix;1/->^d^>^v ! x 

— 77 s -^-"7f-yi/*>^ o^v^ yji— yi/Sx 77 5 - h y y ^/u-> U ;u*>£ 
o^>^ ^jcx./Ug, 77 5 - h 'Jif;^'J;l/->^ P^>^ ^^jx;US. 77 s - 
t e r t-7'f;l'^^f;l/'>'JA'i/^n^>^j?xx;H, 77 s ->f iz-r— 
25 77 6 ;Ug N 77 s - ! J/ f-JH y?— JVM, 77 s -xfyl/^^f 

-^Sx 77 s - n --fxi h°;b-r >^x.;uS. 77 s --f V^d h°M >fx;!/S, 
77 s - n -y=f-)V^ y^—jv^ 77 5 - sec-yf;K>f-;H, 77 s - 
t e r t -y^-Jl^f yf—)VM, 77 5 -n- / <>f;K >fx;l/S s 77 s -*3t" 
^>^;l/-f >-rx.;i/^ N 77 s - n -^x^ ->;l/-r y"f—j]y^ 77 5 - n -54- 9 
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— 7? 5 - >-r^=-7l/g, 77 5 -7 ^—Jl^C >^—jv^ 

t e r t -Zf^JW^^Jli/VJU >-r— 77 5 —f h -5 t Kn>f >"r—Jl 
5 & 77 s -^yM-L^l/g, 77 s -/ ^-)V7)V3r Is—Jl^ 77 s -v^^^yU^yU 
^rv—jvm, -3L^-j^y jujru—jis^ 77 s - i^^juyji^ 
77 s -n-^D hVU7;V>fl/^-;US N 77 s - S>- n -7° o kVl/7;M- 
77 5 ->( V7°a MJV7 77 s -SM V7°d tVU 7 U-^yUS, 

77 5 -n-"^f-yU7 7l/*u^l/2£ N 77 s - s e c -^^^7 JU^U—^m, 77 s 
10 -t e r t-yf^7;btl/^;H, 77 5 - 'J- n -T^U^yM- 

77 5 - it— s e c -y^-yl^yM-U—yl/S. 77 s -i^-t e r t-tf^M 
yi/g. 77 5 -n-^>^yl/-7yUxi-b^.yl/S N 77 s -^Hr^^f-J^y jvHr 
77 s -n-^+'>;U7;U^-lx^yi/^ 77 s - n -Uri? =f-fr7)\s* U— 
7? 5 - n -ri/JU7Jl*\s—jl/^ n 5 -n- h'TisJ^Jlr^ls—Jl^ 77 5 - 
15 7 jl—J]/7JI/*U—JI^ 77 5 -if — 7 3.—JV7 J^U—JU^ V s - * )^7 

^—j]y7ju^ru—j\y^ 77 s -i-T^/u-7;u^U— 77 s - h l ) * f-Jl/i/V 
)\s7 77 s - t"X- h U ^ U ;l/^;i/ji-uj=.yus, 77 5 - h U 

Ji^;l/»> 'J ;l/ "7yU^-U— yl/g, 77 s - t e r t - * f-;u-> u ;U7;M- 1^ 

-)Vmi£i><mf £f£L<ti77 5 -S/^D^v^a^yuS, 77 5 -y^ 
20 yl/i/? p^>^ jn.ru yUg N 77 s - t e r t -7*?-J\/i/t o^>^ s?j..=.yv2£ N 
77 s -T- h^y ^yu-v^n^y^^i^;^ 77 s --r>x— 77 s -?yu 

l^!iX ! ^ X z > R 1 R 2 N R 3 N R 4 „ R 5 N R 6 ^{^ADfyi 

25 1MX 1 . X 2 . R' , R 2 x R 3 x R 4 . R s % R* (Cfctf S^Igi^ 
1 ~ 2 0 <DTJV*r)\,mt LT(i. #Jx.teV *yl/g N .xf-yl/g. n -T7°n hVUS. 
-rvT'otVUS. n-7>yl/2k sec-yf;H, tert-^f;l/S, 
n-^>^yUg N *;t^>^yl/S. r^yl/Ss n-^Wl/g. n-;f^yl/g. 
n-fi/^ n — K'T r ->yUS. n — ^r^f* ->yl/2£ N n — Jt-f zi isjUMU £'fi< 
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mft>n. L<itj ^ji^m, ^jum, ^v^d tert-^ 

cnb©7;^7i/I(i^fnfe7 7tH^ £*IgH\ 3-i;il? 

© / n n y BSI $ nx^x t> d: ^ n y >J!^xg&£ ftfcifc*G§i 

h U "7 u ^ ^ n o y ^yUg. 'J 5 o a y f-yU3£ N h y ^ n d 

J^Jls^ ^a^y^yug, ^^o^E-y^yuS. h'jya^^f^S, 
^/ug. ya-hVf;H N HJa-hV^ug. -7/M-u:r.^yi^ N : J7 fr* 

10 Ji^yUS. ^DDif;H, ^^DDXfyl/g, F^DDifyi/S, "rY^t 
^iyjly^ s<—7 JVjrujr??-)Vm, '<-7J\y*u /n°-^;M-cj 
^°-7'D*7"DfyH, ^-T'n^E^yU^ /N-yn^>f;H N — 

7~~2 0<DT LTIt flMLWT'^v^l'S. (2->f;l/7xX^) 

^f-yi^s (3 ^yi/^ai^yu) ^^K. (4 - y^i/7ix;i/) ^yi/S. 
(2, Z-V *?-)\,-? 3_—)V) y^jVM, (2, 4 yl/) >^/L/ 
25 (2, 5 - it* jL—Jl/) jt f-yl/g, (2, 6 -i?J^Jl7 y 

f-'Hk (3, 4 -v?^f;!/7xx jf-JVE^ (4, 6-v^yf;l/7xX 

;i/> y^;i,g N (2, 3, 4 - h U / x-;i/) y (2, 3, 5- 

h U /^jvy^-j^ ji^-ju^ (2, 3, 6 - N VM^juy^-jV) 

(3, 4, 5 - K y jif-juy ^yl/) ^^;|/^ N (2, 4, 6 - h »J ^ ^JV7 * 
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— JU) jtf-JUM^ (2, 3, 4, 5 —7- *—Jl/) t t^U*. (2, 

3, 4, 6 —r =f-)\s7 /^-JV^ (2, 3, 5, 6-fh7yf 

y^yl^ (n-^nt°;l/7x^yi/) > T^Ug. yy D t°;U7 x-;l/) 
5 y^;uS N (n-^;i/7x-;i/) (s e c-^7x-;i/) ^ 

(tert-7*Wi^;l/) (n-^>f;b7^jl/) >^ 

-t^-wu? x— /U) y ( n -7- h^f->jvy x — yu) y ?-7Ug N t7f;i/ 

cti?>077^;i^tti>f nfc7 yjdl?, EfclgR 1 . H*!®^, 3tf*Iii 

g&SX 1 ,X\R',R\R ! V R\R\ R « t-*5«tSjK*^» 
6 2 0 (DT V -Jl&± LTtts mZ-tt? i-yUS, 2 - h >j 3 - h U ;l/ 

15 £ N 4-h'J^S. 2, 3 -*•>>; ;Ug N 2, 4- + ->'J;H s 2, 5-**>U 

2, 6 yus. 3, 4 3, 5-*->y;ug N 2, 3, 

4 - h f-/U-7i^yUS N 2, 3, 5 - h '^^7i^;l/S, 2, 3, 6- 

h V 2, 4, 6 - h V 3, 4, 5 - h »J 

^^7i-;U3£ N 2, 3, 4, 5-^h^y^;u-7x-yUS. 2, 3, 4, 6 

20 -T- Y3*=9-)V7 iL—jvm. 2, 3, 5, 6 - r F7>f ;l/7x^l/S N 

:7x^7l/& N n-7'f;l'7i^S x s e c-^f^x-yH, tert-7* 
25 ;l/-7 x— ;Ug, n-f h7f->;l/7x-;H, T > h^-te—Jl&tj; 

c^ib07'j-;i/S(ii^nfc77fi^ jmh^ Skmm?, 3umm^ 



WO 97/03992 PCT/JP96/0197S 

7 

n-^yUS N s e c-y?-;Ug N t e r t ^ v/f^S, 

n -O^^. n -^4- ^ n'v* WU^tt t'(Dmmm.^ 1-10 

m 1 ~ 2 0 ©i^-> y ^S<h LT(i> 0]*.wry ^;u-> y i^;l^> y yus. 
7 ^-^'>'J >^te £"©j^J!^ifc i—2 o © l g& y ;uak y ;u 

g s if^U •> U 7l/g N V 7 * ^ y yU3£<£ £CDj^I!^£$[ 2 — 2 0 © 2 

•>';/us. h y ^^;i/->y^S, HJ^;w>y/i/^ h y -n-yn tvu^y 
io ;i/£ N h y-r yyotvi/->y;u36 N hy-n-y^;u->y;us, H;-sec- 
y^Jls is y h y - t e r t - -f^-)\y is y h; - -f v rf- 71/ •> y 7l/g, 
t e r t-7f^-^^^;Ui/iJ;i/S, h y - n -^>^7U-> y 71^. hV-n 
- isj\s is y JIM, bV is?* is 71/ is 'J 7Ug N h'J7x —JU is y 7Ugft f 

o&tmm^m. 3 — 2 o © 3 @&-> y )imu twmif&n, * l < « h y y^7i/ 

15 > y yi^ tert-^;Wf;^'j 7i/g N MJ7x — ;u ^ y 71/2£t* £ 0 

20 ^vyo^+i/S N n sec-^h + yS, tert- 

^W£*U *?£L<te/ h*->S> + t e r t - 7 h * ->2£7?fe5 0 

dtLe>©7^=i+*>a£tti>-rnt>7y*ii^ it^n^ a^n^ 3**11 
i^sx 1 .» x 2 x r 1 N r 2 „ r 3 N r 4 % r 5 x r 6 iz&azmmm^m 

7 — 2 0<D7 5 ;MvM-^ >g£ LT(i, > v>7M-* ->g N (2-y^ 

^7x-;l/) ^ h + (3-^f;l/7i-;l/)y h + ->S, (4-^71/7 

a— yu) ^ h + ->S N (2, 3-i?^;l,7x^l/) >h + ->S, (2, 4-^ 
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*3-ns~7 jt b*">£L (2, 5 -V * * (2, 

6-^Wx-;l/) t b*->g. (3, 4 -'Jtf-jV? J h*is^ 

(3, 5 ^U:7x-7I/) ^ h*->g. (2, 3, 4- MJ ^ 3^1/7 ^ 
AO h**>£ N (2, 3, 5 - h U y^-yu^i^l/) ^ (2, 3, 

5 6- M^*-;U"7*-;l/) ^ h*->». (2, 4, 5-h'J>^l/7*-;l/) ^ 
h**>^> (2, 4, 6-h'jyf;l/7x-;l/) ^ h + <>g, (3, 4, 5-h 
>jyf;l/7xi;l/) ^h + i/I, (2, 3, 4, 5 h 5 J Tjv? ^ 
K + ->^ N (2, 3, 4, 6-fh7yf^7x-;W y F + (2, 3, 

5, 6-^h5^5^i/-7i —ji) y ^ ^s. (^>^^f;i/7x^;u) + 
10 ->S. (xf;l.7x^;l/) ^ h*->S. (n -7°u i^wl/) / h*«>2£ N 

UV7-ph>7x^) ^ i^^g, i^U) ^ h^->S. 

(s e c-7"f^7x^) y h*->^ (t e r t -7*f;l/7x-;l/) / 
*>g. (n-^*->;U7 y b*is& (n-t^f;l/7x-;i/) ^ 

(n -7 s Wl/-7i ■=./!/) p< h + ->S. (n-f h7f->;l/7x-^) ^ h 

? itn^ £<7v n n ? >m?--em&£ nti^t t> «fc ^ c 
e^sx 1 n x 2 N r' N r 2 > r 3 ^ r 4 > r 5 N r 6 tzisv&&mm : ¥to 

20 6-2 0 (D7'J-W->Siim ^(f7xy+->I, 2-^^7x7 
3-^f;l/7xy+^ 4-^^7x7+^ 2, 3-^^ 
7 ^+'>S> 2, 4-y^;l/7x;+^ 2, 5-^^;l/7x; + <>I, 
2, 6-v?yf;l/7xy+->S, 3,-4-^f;l/7x;*i/ai, 3, 
f^7x;+->i, 2, 3, 4-h'J^;l/7x/ + ->I, 2, 3, 5- MM 

25 f;i/7x; + ->I x 2, 3, 6-h'J^f;l/7x;+->S, 2, 4, 5-hU^ 
^I/7x; + ->S, 2, 4, 6-h'jyf;V7xy+i/I N 3, 4, 5 - M; * 
Wxy + i'S, 2, 3, 4, 5-f h7^Wx; + ->S, 2, 3, 4, 

6-fh7y^7xy+->i, ^>^yf;i/7x; + ->s N x^7x;+-> 

3£. n-7 p ot°;l/7xy+->S, ^77°DhVl/7xy + ->S x n-7*f;l/7x; 
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*->g. sec-yf;I/7i; + ->I, tert-yf;l/7x^->S, n-^\ 
+ ->^7x; + i/S, n-t^f-;i/7x; + i/S, n-fy;i/7iy + -/S N n 
-fh7fwi/7xy + ->s v 7-7 h + <>s, r> h^-t; *isMte£'<D}%mm. 
6-2 0O7'J-;^->S^i>Wbn5 o 

g&SX' » X 2 N R 1 n R 2 >> R 3 N R 4 > R 5 N R 6 Kfctf3«*flmK 
2-2 0 ® 2 1^7 ^ Si (i 2 o0^b7KtSTl^$ tl/;7 ^ S^i -o T, 
C Z-CBHtfo&mt LTtix f0J;LteV ^;Ug£ N -x^US, n -7°n tVUg. >f v 
10 ynhVUS. n-y^;l/g s sec-^H, tert-7"« ^y^f 

- 1 o oT^^yuSs ^ 3.—j)sm&£<DT y -yus^^^ff e>n£o j^sife 

tH?t2-2 0©21^7;yS < bLm W*.Wr>M f^UT $ 
;UT^yg, ^-n-^ot^US^ •^^77 p otVl/7^;S, ^-n-T* 

15 W^I S ^-sec-W^S, y-te.r t-W7^S> 
^-^V^W^S, ter t-7'fM7yotVl/7;;S, ^- n -^ 
*WI/TS/£ N ^-n-t^f;l/7;;S, i?-n-fWl/7^S, ^7* 
-yUT^yS. t*Xh'J^f;l/->iJ;l/7;;Sv t'X-tert-^;Wf 
^•>U^7^Sfj:i^W^ ffSL<(i^yf;i/7;;S, -;x^ 7 i 

20 ys^^o 

ffii»R' . R 2 . R 3 . R< , R 5 . R 6 tiffi»fc«^LT«*JBJftLTl* 
X 1 N X 2 te$?£L<ta N ^Pf>i? s TJV^-j^ T-yJ\s*J]/mT*&Q^ 

25 R 1 £ LT*F£ L < ti. ^il^ l - 2 o 07;^;i/S, 7 5A/*;i/g N T 
U-^uau ^a7-"WI:7;i/+;bS, Anywt75;i/+;i/^ ^nyy^'J- 
;i/£ t> L < teg& •> y & o 

frfrZil-S® (1) i LTJi, Mx-HSru^ OsfvOfiSx.-ji) (3, 
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1 0 

y& i-*-^— ;U) (3-tert --f=f-)\;- 2-7x7 + -» f^t)A-??D7 
•< b\ n^>^ i^a^yU) (3-t.ert -T^yl/- 5 )V 

(3 -7x-/b- 2-7i/+y) ^-")A^)d^ K\ M (is 
5 ? iSJL—jls) (3 - t e r t -7^yW^yl^>yyl/- 5 ->?-yl/- 2 

( 3 - b IM ^yW> V A/- 5 ^yU- 2-7x; + «» f ^-^a-^^d^^ 
h\ (i/^D^y^yo.— yi/) (3-tert -T^yU- 5 h*-> 

10 yl/) (3-t e r t-^f;l/-5-^OD-2-7x;^r-/) f^^^A^^a 
5>T Kx 

/^-vy (^^-jvi/^u^y^'jzr.^)^ (3, 5-^^fyi/-2-7iy^ 
•» (^f-yUi^n^y^ai^yl/) (3- 

15 t e r t -y^JV- 2-7x7^^) f-^ — ^A^^p^-TKx t^Vy 

;U->^ n^<>^ (3-tert 5 - 2-7x7 + 

•» ^-9Ay^D5'TK, 7^U> (7 =1-)\s ; s>7 u^y? iSj^—jv) (3- 

^x>^^i^yU) (3-tert - 7?-Jl/iSjt ^yl/-> y yu- 5 ^yb- 2-7 
20 iy + i/) f^-»)A^^D7'f Kx /7ls> (^ ^yl/->^ u^>^ y^jiyu) 

(3- h y ^ ^yu-> u;u- 5 ->^yi/- 2 -7iy + i/) f^^9A^^7'f 

Kx M 3- Vy (J =f-)Vy>7 w<>9 (3 - t e r t -^b- 5 - ^ 

^i/-2-7 I / + >» f^z^A^^o^-f Kx <L/ ^)\yy^u^ 

y?isjL—ji) (3-tert -Zf^JV- 5 -?on- 2 -7x; + y) ^2- 
25 t )Av i ^07'f Kx 

/^Vy (t e r t --ff-j]/*/? u'<y?iSx.—j\ / ) (3, 5 - v^^yU- 2 - 

f^Ai;^D7'f Kx ^f-u> (t e r t --ff-jvi/t n^x> 
^yj..=.yl/) (3- t e r t-7*f;l/-2-7xy+i/) f^^yA-^^nf^ 
Kx S^Uy (tert a^<y? yjcnyu) (3-tert -7'-?- 
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(t e r t -y^-yUi/^n^y^^jii-yu) (3 -7 x ^;l/- 2 -^^y ^» 
^^Ai^o^ b\ y^l/> (t e r t -y^yU^^D^>^^^;U) 
(3 - t e r t f-jUi/ y ;b- 5 - 2 -7x/ + -» ^^^i 

5 -7A^^D7^ h\ ^fU> (t e r t-y^->^n^>^^i-yi/) (3- 
h';^^;U'>»;yU-5-^^^-2--7 i y^.» f^-OA^^D7^f K % * 
(t e r t -T^U^o^^i^) (3 - t e r t -7* to- 5 
-^ + ->-2-7x; + '/) ^^SAv^n^-f F\ (tert- 
y^;U^^o^s>^^i^;i / ) (3- t e r t-T^yU-5- 

y =f-V^ (-r Y^/ TJVis? as<>? ^ji^yi/) (3, 5 _ ^ jj-ju- 2-7 jc 




^) (3-tert ~y^JV- 2-7 ^ J * is) H-^a-^d^ h\ * * 
15 ^(fh5y^<>^D^^i;x-;p) (3- t e r t 5 ->f 

yx-^) (3-7iX;i/-2-7x; + y) f^7Ay^07-f F, 
(^h^^l^nA^^-yU) (3- t e r t-7>yU^y^ 
;l/y'J;l/-5-^f;l/-2-7xy+-» — S 5 H\ ^ ^ V > 

20 (5=- h5>f;l,y^n^>^yx-;b) (3 - h V/^jU^Vj^- 

^^-^) (3-tert -73- JU- 5 h^>- 2 -7x/+-» f-?^ 
•y-A^o-^K. y^UV (t=- b?/ ^JVi/fwO? es- 
ter t -T/^yl/- 5-^dp-2 - 7x;+y) T^^^^ZK^y-O^^ k n 
25 y ( h i; / fJVisVfri/tv^yfyiL—jl,) (3, 5-y7fyp-2- 

*^-A0 (3- t e r t-^>;l/-2-^ i y^-» f^x^Ay'^o^ 
h\ ^^ly> (h U^7 t >'U->y;U->^o^>^^jE.^.7i/) (3-tert-^ 
^-5-^^-2-7i; + y) t^^Av^ci^ H\ ^ly> (h 
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^;l/-> yyl/j/* u^>^ iSjL—ju) (3-7x-;I/-2-7x;+-» =f-? — ^ 
Airpv^'C h\ /=f-ls> (YV friz? ViL—jx,} es- 

ter t — U ;l/- 5 2 -7 jl y + f-f — ryj^ij 

5 ^^'J;i/-5-yfyi/-2-7i;+^) f^-^A^^o^Y F\ 

( h ^yl/i/UyU->^n^y^^ji^yi/) (3 - t e r t -7*7^1/- 5-/ b 
2 -7x; + -» ^?—ry<Lis? b\ y ( h »; > 7 t ;l/>"J;l/ 

>>:7 n^y^ ^jc^i,) (3 - t e r t -7>;l/~ 5-^od-2-7x; + 

10 ^^U^ (7;M-l^>0/) (3, 5-^^f;l/-2-7xy + -» 

*D"5f h\ >*-U> ("7yM-|^=.yU) (3 - t e r t -Zff-J]/- 2-7x7 + 
•» f^^7A^^U7^}\ U> (-7 71/^-^^71/) (3 - t e r t -7*^ 
;l/- 5 - 2-7x;+^) f^^yA^^nf'f h\ >f l/> (77U4" 

(3-7x-;l/-2-7x; + i/) f^^'JA^^D^-l' 

15 (7 (3 - t e r t -Zf+A/'J* y ;l/- 5 ^yb- 2 -7 
i/+*» — D-5>f Kx y (7;M- L/— yU) (3 - h'J 

;i/->y;i/- 5 t^u- 2 -7x; + i/) f^-7A^^o5^ Kx /^-vy 
(7Jl/*l<—jl) (3 - t e r t -zf=f-)V- 5 F + ->-2-7x; + ^ 
^^Ai?^ 07^ H\ J ^U> (7;U^U^7l/) (3-tert -Zf+JV- 5 

20 -^no-2-7x; + -» f^OA^^D?^ F> 

-fvyDf'JfV n^>^i^yl/) (3, 5-^yf;K2-7x; + 

f^Z7Ai?^D7^F; -<V7 P ot''Jf> («>^n^>^^a.^7l/) (3 
- t e r t-7'f;l/-2-7x; + ^) f^-7A^^D 7 ^ K. -rv7 B Dh 0 U 
25 t ; > (v/^o^>^^ji^;1/) (3-tert-7'fyl/-5-y^-2-7x 
y+-» f^-7A^^07^ F> -rV7 0 nt°U7 ? V (->^n^>^yjt.^i/) 
(3 -7 *—Jl- 2 -7xy+-» Ai^ a^-C h\ <4 V7°cit 0 U^> 

(•>^n^>^^^^;u) (3-tert — Zf^-JWt i/ V A/— 5 ^ 
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V^—Jls) (3 - h U * JV- 5 -jt =f-)V- 2 -7x7 +•» f^-'i'A 

i^p^-f f>\ >f V^Dfif^ 0>?d^>^v^^;i/) (3 - t e r t -7* 

5 -/ 2-7i;+</) t^^a^p^-t K. << yyn try 

(J/^n^>^yxi;i/) (3 - t e r t -7 , f;l/-5-^oa-2-7 i 
5 f^-'7Ai?^D7'f h\ 

^vynli'Jf^ (^f;l/->^n^v^-;i-;i/) (3, 5 - ^ 2 - "7 

x7*-» f^^-7Ai?^D7^K> ^V7 t nt t 'Jr> (/• ^;l/>^n^>^^ 
x.—)V) (3 - t e r t -T^U- 2 - 7i^-» — A v> ? d 5 >f h\ 

10 ^VT-Df'JfV (yf;l/^D^^<Ji-^) (3-tert-W-5 
-^f;l/-2-7x;+«» f-f — VAzSfa^'f K\ >fV7 , ot , 'Jf> (7^ 
;U->^ P^s>^ ^i^yU) (3-7x^l/-2-7x;+y) f-^^Ai^p 
h\ -f V7°p fc'U-r^ (/• ^jUis? is*.—;],) (3-tert-7" 

5^i^^U^U>>U- 5 -y^yU- 2 -7x7*->) — t7A^^D^-f K. 

15 -fV^Dfyf> (/f;l/->^D^>^i?x-;l/) (3 - h v /• 5 
2-7xy + y) f^--7A^^07>f Fs >f V n fc? >J 7 s > (yf 
;U«>:7 p^>^ ^i— yl/) (3 - t e r t -T^l/- 5 -/ h*->- 2-7x7 

)V) (3 - t e r t - y^Jls- 5-^dp-2-7x7+-» f^^^Ay^D 
20 5f H\ 

yyDt°'Jf> (t e r t-^f;l/->^o^>^^x-;i/) (3, 5-^7^ 
^-2-7x;^» 7^-«7Av>?o^ K\ ^y7*pf'Jf> (tert- 
T'f-yUi/^n^V^^aijr.yi/) (3 - t e r t -Zff-J]/- 2 - 7x^-» 7^ 
— ^AS^n^* h\ ^yyof'JfV (t e r t -7>/U">^ p^>^ ISjl— 
25 ;10 (3-t e r t-yf;b-5-yf;l/-2-7x; + y) f^x«7Ai?^o 
^ ^ K\ 'fV7'Dt''Jf> (tert -yj-Jlis? u^y? i?xi;v) (3 -7 

x^-2-7x^-» f^x<7A-?^07'T h\ -y v-zotry 7*> 

(tert - zT^j]/i/^ u^i/$ yx-^) ( 3 - t e r t - ff-fri? J ^JVis 
U;l/-5 ->f;l/-2-7x; + ^) rf — VAiffu?* K\ ^V7°Pf'Jf 



WO 97/03992 PCT/JP96/0197S 

1 4 

> ( t e r t -7=f-J\<i/ ? (3 - h V J 'J jV- 5 - > 

^-2-7iy^-» f^-^A^^D7-f H\ ^ V^nfU^V (tert 
-y^l/^^n^O^^jn^-^) (3 - t e r t -7^JV- 5 -y h*~>- 2 - 
t^-^A^d^ h\ ^yyDh''Jf> (tert -^;U-> 
5 ^d^>^^jl^u) (3-tert-^-5-^DD-2-7i;+>» 

^ V 7°o f 'J f >(f h 5 ^ f ^ y ^ - ;|/) (3, 5-^yf;b- 

10 ^ u^>^ (3-tert-^-2-7x^-» f^z^A-; 

^P7>f K\ ^y7*nfc°ijf> (f h7yf^->^D^>^-^x-;b) (3- 
t e r t-7*f/l/-5-yf;l'-2-7i;+y) =f-? — ^ D7-f h\ 
y7°Dt°'JfV (f h5> t^I/-^ a^s>^ i?ji^.yb) (3-7 ^^yU- 2-7 
f^x-7Ai?^07^ Kx y7°nt°'Jf> (-r F ^ p< t^Uv/ ^ 

15 (3 - t e r t-"Tf-^yy f-yUv/'Jyl/- 5->^yl/-2 -7x 

(3 - h U J JV- 5 -^t^^U- 2 -7x7 — V 

Ai^u^-f K\ V7°n k° 'J-r> (7- h^y 5^1/ n^s>^ ^o.^^) (3 
-tert -y^-JV- 5 2 - 7i; + -» t^-^A^u^ H\ 

20 -f y7*nt°'Jf> (7=- h^^T^yU^^n^V^^jn^^U) (3-tert-7*f 
;l/-5-^Da-2-7x; + -/) 1- 9 =-t? 9 n^-r H\ 

y 7°d t" 'J f > ( h 'J ^ f ;l/y 'J ;!/•> ^ >^ ^xx;l/) (3, 5 - -j / 3- 

^-2-7x;+-» t^-va^ o^-f f\ ^y7 p ofjr> o j^ju 

isVJUsfnsOfiSjt-ji,) (3 - t e r t JV- 2-7x7+-» 

25 xi7A-;^D7'f Ks •fy7'of l Jf> ( h U y =f-)\s-s U ;U>^ u^>^ v>:r..rL 
>V) (3 - t e r t -y^-yu- 5 - - 7x;+-» t^^- 1 ? A>>? p ~ 

^y7 p Dk , 'Jf> O U y^U^'J^^n^y^a:— (3-7 
x-;l/-2-7x;^-» 7^ — -7Ai?^n7^ F\ 'fy7°nt , 'Jf> (h"J^ 
7^yU>>»;;U->i7n^>^^ji^u) (3 - t e r t -zTl-JVVt t^I/-> >J 5 
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^/U*>U^->*p^>^i-;U) (3- h U ^^yPi/'jyi/- 5 2 
-7*y*is) 1~? — *?L. i J2u=>'(Y, ^V^Df'JrV (h'J^f^y'J^ 
•>^o^>^^i^yU) (3 - t e r t -Zf^JV- 5-7 h*is- 2-7x; + 

? (3 - t e r t 5-^ do-2-7i;+-/) — 

4 V-^a h° Vt> t7)\s*V-)V) (3, 5--^y^l/-2-7x;+y) 5^ 

A^^D7^f F\ ^V7"Dt°'Jr> (7;l/tU^l/) (3-tert-y 
10 2 -7^7 f^^/,<;^D7d' h\ ^v^ofijfv (7^u 

— )V) (3 - t e r t 5 -7 "f-Jl- 2-7x7+^) =f-$ — 9 

h\ 'T7 7 p d t° U ^ > (3-7x-yl/-2-7x; + 

■» f^-«^Ay^D7-f K> V7 p Dh°Ur> (^yl/^u^-yU) es- 
ter t -yi-JUitS ^Jlsis *)JU- 5 -7 tVU- 2 - 7x;+y) ^■p — 'Ouy 
15 ^D7-f h\ -<77°ot''Jf> (7;l/tl/-^) (3 - h 'J 7 f-yUi/ V 5 - 
^f/l/-2-7x;+y) t^^AS^ F\ -r V^n t°'J^> 

U—W (3 - t e r t 5 -7 b*v- 2-7x^y) ^f — ^A 

iS9a?>f Kx 7 7"d t a 'Jf> (-7^iy^;i/) (3-ter t-^^U-S 
-^oo-2-7x;+y) ^^ — ^ Ait? n^-r h\ 

20 

^7^— ^t^U^ (y^n^V^-y'i-;!/) (3, 5 -^^;l/-2-7x; 
+ ^^yA^^D7^F, i^7x^;Mf (i/ ? nils? iSjL—ji) 

(3 - t e r t -T/t^I'- 2 -7x7 + v) — ^A^^d^-T h\ ^7x^- 
^Mf-UV (vi7n^>^^i^yl/) (3 - t e r t -T^U- 5 -7 2 
25 -7x7 + y) f^-yA-;^07/f ^7 x^yi/7 U > 0?n^s>^^ 
- x -— ^) (3 -7x — yp- 2 -"7 x7 — d^-T h\ v'^x^ 

yu^^ly^ (3-ter t-y^l/y^f-;l/->ij;u- 

5 2-7x7+y) f ^^^Ai?^Q7^ K, ^7x_;Mfl/> 
(•>^n^>^^ij^yu) (3 - h U 7^;l/:>';;l/- 5-7 7^1/- 2-7x7 + 
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(3 - t e r t -7*Ji>- 5 - J (> + ->-2-7i.;+-» f^^A-?^P7 
F\ ^-7x— ('>^D^y^^i^;L/) (3 - t e r t-y^V- 

5 ! J7 * — JVJ^U> W<.>? (3, 5 - ift 2 - 

*>»i^yl/) (3 - t e r t - -f=f-)\y- 2-7x;+-» f^^7A^^D7^ 
H\ i?y >Vt (V T^yUv'? n^>^ i^^yu) (3-tert-^f 

yl/- 5 ^-71/- 2-7x;+^) f^-'7A^^D7'f Kx i?"7 i— yuy f-u 

10 > O fvl/S/* n^>* yjc-=.;t/) (3-7x-yl/-2-7i7+-» f^--7 
Ai>^P7^ h\ v 5 ? yt^^U> ?-)l<i/2 ifjL—jl/) (3-t 

e r t --?=f-)\/ ; Jt U;U- 5 -^^-yU- 2 -7s>/+i/)>^-«7Ay^ 

n-5>T h\ 5^7 i— yl/^ ^ U> O ?-yU->? o^v>^ ( 3 - h U ^ f- 

y|/->l)yu- 5 T^yi/- 2 -7i; + ^) f^^Ay^oy^f F, i?7i-;i/ 

15 7*-yl/->^ a^>^ i?jn^yu) (3-t e r t -T'f 5 h + 



^7 x— yl/^ f-U^ ( t e r t -Zf^fr'sZ n^>^ >>jcrwl/) (3, 



=f-9 — <7 AiS? n^-T Kn -^7x-;M t^U^ ( t e r t - zf^JVi/? u^yf 
yx.—jV) (3 - t e r t -73-Jl/- 5 f-yl/- 2 -7iy+>» f^-^A 
^^n^-f K\ ^7x-;^f U> (t e r t -^^yUv' ^ p^>^ i?i^yl/) 
25 (3 -7x-;h 2 -7!^^) t^-^-^A^^ n5-T b\ v^7x-yMf U 
Xtert -yj-Jlsis? n^>^ >>Ji^yl/) (3 - t e r t -Zf^JV-J / i- )V 
•>'Jyi/- 5-y T^yu- 2 - 7x; + -» f^-^A^^n^-f F> ^x^M 

(t e r t -7~5-)\/i/9 n^ls? >>jr.^yl/) C 3 — h f ,/ TvUv' »J 5 
-y^l/-2-7xy^-» f^^yA^^D^'f h\ i>7x-;Mf b> 



— yU) ( 3 - t e r t - Ztf-iS/- 5-^dd-2-7x; + -» 
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(t e r t -y^-fr^t u^y? 'Jjl— jU) (3 - t e r t 5 -7 h 

(t e r t -■rf-yUix^ n^>^ >>j^>H0 (3 - t e r t -Vf-J\y- 5 - y* o 

5 v^x-^t^UV h577^*>y*u^>^i^;U) (3, 5-^77^ 
-2-7x7 + 1/) t^-t^ h\ ^T^ly^ (-f h57f- 

yu>^n^v^^jn^yu) (3 - t e r t -T^A/- 2 -7x;+y) t^ — »7 

(3 - t e r t -7 ?•;]/- 5 -7 f^U- 2-7i; + y) f ^->7A^^D7>f 
10 H\ -^7xr.;Mf u> (f h7^f;l/->^D^>^^i^;l/) (.3-7*— Jl 
~ 2 ^ 7 f^- l 7A^^D 7 'f h\ i^7x-;l/>f U> (f h7^f 

;U->^ a^>^ ^aLj=.yl/) (3 - t e r t -7**\rt/S*7 ?*-;l/'> U /U- 5 -7 7^1/ 
-2-7x^-» f-^^-)Ay^o7^F> •^7x-;M7 t U> (fh7^f 
;W>y* a s<>? iSj^—jl/) (3 - h U 7 t^UJ/ U^U- 5 - 2-7x; + 

15 •» f^^9A^^b7^ h\ -^7x^;Mf U> (t- f>^7 T^l/^y- D ^>^ 
^jn^;u) (3 - t e r t -71-J\,- 5-7 h + ->- 2 -7x7 + ^) t*-^'? 
A^y*n^^K> -^7x-;Mf U> (-x- h -5 7 "f-JUis ? *j x.—j^ 

(3 - t e r t - y'^-JV- 5-^dd-2-7x;+-» — V 2* : J 9 >( 
V\ 

20 7 x - ;M f P > ( h 'J ^ f 'J ^ p ^ > ^ i?x^;l/) (3, 5-^ 
t^U- 2-7x; + -» =f-9 — vUWa3>( h\ ^7 x-;Mfl/> ( h U 7 
7^U^y;W>y-n^>^i.^u) (3 - t e r t 2 - 7x7+<» 
f^-9^y^D7'f F\ ^7x-Wf l/> ( h V 7 7^W> U ^1/ ^ n^<>^ 
itjL—jl) (3 - t e r t - y^-JV- 2-7x7+y) 7^-17 A 

25 ^^07^ F\ ^"7 jtL^.;i/7f-U> ( h U 77 t yl/i/U^v^ n^>^ 

(3 - 7x-;b- 2-7x7 + y) ^Z — yUVt D7-f h\ ! J-? 3.— >>U 7 7^ U 
> ( h V 7^-/U>";yU->^n^>^^i— yu) (3 - t e r t -7'f ;I/y7f 
i/Uvl/- 5 -7fvU- 2 -"7 xV + y) ^-9Ay^a7-f F\ v^^yl/7 
( h >J 77^/1/ v/>;;U->^ D^>^>?ai^/U) (3- h'J yf;Uy"J;I/-5 



I 
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U ^ ^■yl/'> U -> ^ o ^ > ^ i>jc^-;b) (3-tert 5-7 h + 

'>y;l/'>^o^>^^jc^;U) (3-tert 5-^od-2-7x 

^•7 *-Jl/J^l>> (yj^7fU—J\y) (3, 5-Wf^-2-7xy + i/) ^ 
? — VJ*i?9a?>( b\ ; Jy jl—JU* TV> AS) (3-tert- 

^-2-7x; + -» f^--7A-;^D7/f h; >>:7 i^uy ^ u> (-7/1/ 
U^iyl/) (3-tert - 5 -7 2-7x7^y) =f-9 — v I* 

10 K> v'^i— (7 7U^-L/^;l/) (3-7x-il/-2-7x 

;+^) f^--7Ai?^D7^ F\ i?7x^;Mf u> (7;^u-;i/) (3- 
t e r t —Zff-fri?* =f-)\/i/ y yU- 5 -y^/U- 2 - 7x7+-» f^Ai? 

b\ i^-yU^ f-U> (^yU^j-U^yU) (3 - h y ^ ^;U«>y 5 
2-7x; + ^) f^7A^^D7-f K\ i?7 (-7 
15 JU*ls— )V) (3-tert-7'^-5-^^->-2-7x;4 i y) 

9Ai?^o 7 'f F\ <J7 jl—JIsJ (7 (3-tert-7"f 

JV- 5 -?no- 2 -7x7 + •» =f- 9 — 7 U i? 9 u 5 KttiT-S\ Z.ti^(D\t 

? n^>^ v>i.r.;i,) x ( h i; y. 5=-yi/v^ n^>^i?ji^;i/) N (n -T^/l/i/ 
^D^y^^j^^yu) „ (t e r t -y^-JVV * l-fr^y $ -jx.— 
>V) . i:^IL/:{^fe, 3, 5-^>f^-2-7x7 + ^ 

2-7x; + ->, 3-yf;l/-2-7x/ + -A 3, 5-^-ter t-T'fyi/ 
25 -2-7x; + ^ 3 -7x.-JU- 5 -7t^U- 2 -7x7 *-> N 3-tert 

- y^-j]/ : j/^A/^ 'J;i/-2-7x; + a 3 - h y y- y 2 - 7 * y 

yy^U->yyU (i>^D^V^ (2-7x7+y) f^-7A-^^p 
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•y^ b\ iSjiJ-Jlsi/V (i/? i?jL—jV) (3 -y ?-7t/- 2 - 7 i y * 

<» =f-$ — ^l±W 07^ h\ i^y T^U^ y ;U u^>^ ^^,1/) ( 3> 

5 -'J/ 2 -"7 x. J 7^ — «7 Ai?? h\ >>y T^US/'jyl/ O 

^o^y^jc^yl/) (3 - t e r t -T^b- Z-7 a ;+y) — 
5 ^o5^h\ £>y f-yl/i/ y;U a^y^ (3-tert-W 
-5-yf;l/-2-7x>4 i -» =f-9 — 7 AiS? u^J h\ itjtf-Jl/i/i) j\/ (is 

(3, 5-i?-ter t-yf;l/-2-7x;+-» 

3 -7*— ;u- 2 -7xy + -» f^--7A^^D7^ h\ yy ^/us/y ;i/ (•> 

10 * d^<>^ (3 - t e r t -T^U^y J-jVisVjV- 5 -/=f-)\s- 2 

)V) ( 5 - y 3 - h y y 7^ *> y /u- 2-7x; + -/) t^-^a^d 

7«-A/£/y;U O^p'^y^jL.r.yl/) (3-t e r 1-^-5 
-y h4-*>- 2 i y ^v) =f-$ — *j Ait? o-5>r Kx yy t^us/ y ;u (->^ 



Av 5 ^ n^-f h\ >>y y ;u a^>^ yx^;l/) (3, 5-y 

^> y ^ O ^J\/'>? V3L—JV) (2-7x^^) 

20 2 -7 x y ^i/) A>^ n-?^ h\ >>y 7^l/-> U (y =f-)\s : s9 

(3, 5 - i^y^l/- 2 -7xy+-» f^^9A^^07^ h\ 
^yU->y;l/ (y ^yl/v^n^O^^ji^yu) (3 - t e r t -7+ A,- 2 - 

*-—J^ (3 - t e r t -y^vu- 5 - 2-7x;+^) 
25 ?n-5-f K\ >>y f\rt/->yyl/ (y f-;l/-> ^ o^>^ ^ (3, 5-v?- 

t e r t -"??•))/- 2-7xy+-» — n^-T K\ yyf;l/^U ;l/ 



-» f^-7A^^D7>f Ks yyf-yu->yyu (y ^;l/->^ n^v^ 
(3 - t e r t -7*f;pyy ^/U->yyU- 5 -y 5^1/- 2 -7iy+y) 7^-=. 



— 7U) (3-tert --y"^)^- 5 no- 2 -7xy+-» 5=- 




— ^) ( 5 - ^ f^- 3 - 7 x-Zl'- 2 - 7 x ; + 
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^^^D7^h\ yyu (J ^j\s*>? n^>? is^^ji,) ( 5 _^^ 

^-3-f>J>f;k>iJ;i,-2-7x;+y) *9 t u3 << H\ 
;U->«;;U ^l/i/^o^>^i?iiy|/) (3 - t e r t -7* to- 5 
^-2-7x; + i/) f^- 7 A^^D7>f F\ ^y^yi/^yyu O^yu^n 
5 s<>? 'Jjl-jV (3-tert-7'f;l/-5-^Do-2-7x; + i/) 

-yA^^n^'f h\ V* : ?-J\'>'V JU (J3-J\sis?v'<>? VjlzljV) (3, 5 

>^^yl/->yyU (n-yf-yU->^a^>^^ji^.yi/) (2-7x;+-/) 
•7A^^a5-TK. v^^yl/^'Jyl/ (n-y^yl^>?u^>^ (3- 

10 ^^-2-71;^) ^i^y^o^'f^ y^^yPi/Uyl/ (n-y^ 
yU->^n^>^.^ai-^) (3, 5-^^-2-7*; + 5/) Hi-JAi? 
^n^-TFs S^^-yl/^yyl/ (n -y^-7l/->^ o^>^ ^jc^yu) es- 
ter t -y^J\y- 2 -7x; f^7A^?D7^f K> y^f-yUi/U yi/ 
(n-y^^a^>^i.r.,u) (3-ter t -r^yU- 5 -y *-y|/- 2 

15 -7x;*i/) f^AiJ^n^'f K, ^>^yu->'Jyu (n-y^yu^^D^ 

>*S>ji.=.yl,) (3, 5-y-tert-^f;l/-2-7xy"+-» f^i)A 
i^o5-TK> v'^^yU^Uyl/ (n-y^yl/ix^n^^^^i^yu) ( 5 _^^- 
^-3-7x-;l/-2-7xy^-» f^^«J;Ay^o5^ h\ 'J * * JV is y yp 
(n-y^yl/i/^n^>^i?ii/i/) (3-ter t -y^yU-^ y 

20 5 -^;b-2-7i;+-» f^7A^^P7-f h\ it/f-jlsi/yj], ( n - 
7>yUi/^n^>^^ai^.yl/) (5-^^yu_ 3 _ h ij^f ij;!,- 2 - 7 x 
f^-<7A-;^07^ K, y^f-yui/yyu (n-^^JX/i/? V 
^-^) (3- t e r t -y^yU- 5 - ^ h + y-2-7xy+-» f^- 9 A 
^^^^f F> ^^^yPv^yyu (n-y^yu->^D^>^^^^yu) (3- 

25 t e r t -7>yl/- 5 - >7 n d- 2 -7 x y f^-yA^^oy^^ ^ 

^ ^yU->yyU (n-y^yU^^a^>^i?i^yi/) ( 3j 5-^T^yl/-2-7 

^yu^y yu (t e r t -T^yl/v-^ n ^>^ s^ai^yu) (2 -7 jLy^-» 
=f-9 — *?UV<7u=,4 k> f-yUi/yyi/ (t e r t -T^yl/J/* u^>^ ^ai 
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)\< ( t e r t -?>yl/->^ u^y? i>xi;l/) (3, 5-y>f;l/-2-7x; 

9Vx-—)V) (3 - t e r t 2 -7x; + ^) f^-"7A-;^D7^ 

5 F\ i^yf;l/-/'J;l/ (t e r t-7*f;l/i/^o^>^^x-^) (3-tert 
-"Xf-JV- 5 -y t^U- 2 -7 i7 u34 h\ iSJf-Jl/is 

VJls ( t e r t -Zf^jVi/? (3, 

2-7x;^y) 7^ — -7Ai?^D7^ h\ V/f-A/i/*) j\, (tert-7' 



10 2 — d^-T f-\ v 5 ^ f-yi/i/ >;;U ( t e r t --ff-foi/ >? u^y? Vjl— 

JV> (3-tert -Zf^JVJ/ =f-JVi/ >J ;V- 5 -Mf-Jl/- 2 -7x/ + -» 
9 — yl±W n^^f K> i?jt f-;U-> iJ;Ktert -y^JVi/? a1>? -J^^ 
>V) (5 -^7^- 3 - h y / 7-;i/->y/u- 2 - 7x; + -» f^x-5A-;^D 

5 -< Ks y ^ t^;U is U ;U ( t e r t - ^t^U £ n^. > ^ v> jn^yl/) ( 3 - 
15 t e r t --f^~J\y~ 5 h^r>- 2 -7xy+^) f-^x^A^^q?^ b\ 
ifjf-Jl/is 'J;Ktert -"f^-fri/i? a^y? Hsc—ji) (3-tert-^ 

(t e r t-7f;l/y^D^>^i?ix;b) (3, 5-^7;^-2-7x^ 

20 ^ ^;U*> »J (-T- T^l/i^ (2-7x; + y) 

- 1 7Ay^D7'f H\ U ;U (7- =}-)Vi/>7 WO? ^jh^/U) 

(3->f;l/-2-7x;+y) f^x-?A-;^07^K> ^;u-> y ;u (5=- 
b^^A^^n^V^jr.^t/) (3, 5 - ^ ^,1,- 2 - 7 ^ j 
— U o^-T H\ ^-;Pi/y 71/ (7=- h"? * iJj^—ji,) 

25 (3 - t e r t-7'f;V-2-7xy +y) f ^Ay^D7>f. ^ 

fVJl (fh7^f;l/'>^D^^x^) (3- t e r t -7?*- 5 
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yU) (5 - JJ-Jis- 3 -7 ;U- 2 -37^7 ^--» ^^^.'^Av'^o^^ K. 
f-yl/-> y yl/ h 3 * =f-)\/ : s9 v<y$ (3 - t e r t -7?-)]/ 

f-;l/->';;l/ (-f- h5^f;l/y^D^>^i?i-yl/) (5-^^71/- 3 - h y J * 

y ^^«>^d^>^^jh^.^u) (3 - t e r t -T/t^U- 5 h*v- 2 -"7 

(3 - t e r t 5-^dd-2-7i7 + -/) =f- 9 — 

A^^n-^-TK. ^> ^^^> U^U (x h^y o^>^ v'^n.^yl/) (3, 

10 5-y7^;l/-2-7x;^^) f^-^A^^D^-f h\ 

y ;!/ ( h y y ^;l/-> yyui/^ ^jc^yi/) (2-7i; + <» 

f^-9A^^D7^F, t^Uv y ;!/ ( h i) /^jw>V friz? wo? itz. 
— tV) (3 2 -7x; f^-7A-;^D7'f b\ v^^yu^y 

( h U ^f-yU«> y^^y* n^V^JCnyU) (3, 5-^yf;l/-2-7x; 

9&3-=.)V) (3 - t e r t -7=f-)V- 2-7i^y) f^7A-;^n^ 
h\ =f-)Vi/ V jl ( h y / *f-)\/i/ >J $v<y9 £?i.=.7U) ( 3 - t e r t 
-7'f;l/-5-^;l/-2-7x;+i/) f^^7Ai??D7^F\ i^^l/v 
( H U ^7 t yU'>U;l/i/^cr^>^^i^yp) (3, 5-i^-tert-yf 
20 ^-2-7iy+-» f^-7A^^a7-fh\ ^^fyl/yV^ (F'J^f^y 
• UyUi/^'o^y^^i— yu) (5-^f/l/-3-7x-;U-2-7xy^y) 

^) (3 - t e r t - -ftf-J]/*? / y ;U- 5 fvl/- 2-7x^^) ^ 

^-7A>^^07^ F> ^^f;l/y'J^ ( h y ^ =f-)\,:y y ;l/>y* n^<>^ i?^^. 
25 71/) (5 t^P- 3 - h y ^/t/*>y;U- 2 -7x;+i/) 7^^ — «7Ai?y*o 
h\ ; J t^fris*) )V (h y ^yU->yyu->£n^>^y:E..=.;i/) CS- 
ter t -T'^yu- 5 - y h + ^>- 2 - 7 ^z — ^uwu^j h\ 
5^ ?\/W> y 71/ ( h y y f-yUS/ y yUv? o^>^ ya.— yu) ( 3 - t e r t -7 
5 -^dd-2-7x;+-» f^-7Ay'^D7 / f h\ i^^/l/^y ;U 
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( h iM^l/^y^Ui/^ u^y^'Jj^—jV) (3, 5-^7;/l/-2-7i7 + 

y^f-/l/S/U;U (-f >5^yl/) (2-7x;4^) f^9Ai?^D7-f F\ 

y^yi^yyu (-< )V) (3-/f;i/-2-7i;+-» ?- 9 —+n**j 9 u 
5 7^f Ks s>y f-;u«>U;u (>f v-t^— yu) (3, 5-^yf;l/-2-7i;^<» 
f^A^^D^'fh; >>y T^yl/^'jyl/ (J>t-JI) (3-tert-7*f 

^-2-7x; + y) f^^7A-;^D7Yh\ >>y ^yu^yyu 

(3 - t e r t 5 - 2-7x;+-» f^z7A^^D7-f 

h\ (-T >T f nyU) (3, e r t-7*f;l/-2-7x 

10 y t^ — p^-r K\ ^^7*-;U->'JyU (>r >-r— (5->f;l/ 
-3-7x^l/-2-7xy+y) f^--7A^?q7^f K> : J tf-jVis >J yl/ 
>^;L/) (3 - t e r t - -ff-fri? * is «; yu- 5 -y T^yu- 2 -7 ^ 

y*-» f^^«7Ay^P7^ Kv ^yu->yyu (>r >-r-yio cs-y^yu 

- 3 - h 'jy^yi^Uyi/- 2 -7x;+'» =f-9 — *juw o^-r K> >>y T^yu 
15 y yu (-T ^-r— yl/> (3-ter t-7"f;l/-5-^ h + y-2-7x; + 

£/) **r=.*>u s J9 o^-T h\ >>y T^yUS/'JyU (>f >-r—JV) (3-tert- 
7*JU- 5-70D-2-7xy^-» f^Z7Ay^P7^ K\ i^y 7^yl/>U 
yl/ >^yl/) (3, 5--^7i;l/-2-7xy+y) f^^7Ay'^D7^ 

20 i?/ * yl/-> ijyl/ ("7 j^U—JU) (2 -7 x7 =f- $ — ^ Ui? $ h\ 

^V^yl/^UyU (^yU^-U^;U) ( 3 -y 7^- 2 - 7 x. J ^-f — ^UV 

9 xi=> 4 Ks ^y T^yu^ U yu (^yu^- U— yi/) (3, 5 - f^y ^yl/- 2 - 7 y 

=?-$ — t> 5> 07^ F\ i?y 7^yu->y yw C7yl/^u^yi/) es- 
ter t-7f;l/-2-7i; + y) 7^ — +>UV>>7 a 7 J b\ iSJJ-Jli/VJls 

25 (7yM-U^y]/) (3 - t e r t -"ff-jV- 5 -y =f-)V- 2 -7x7 7^ 

— ^Ai>i7D^-r H\ ^yl/f/'jyl/ (^yl/^-iy^-yu) (3, 5-y-tert 
-T^yu- 2 -7xy^-/) T^^Ai^a-?^ h\ i^y f-yi/->'jyi/ (?yM- 

U^yl/) (5 - y T^yU- 3 -7 2-7x; + y) f^X9Ay'^D 7 ^ 

Kx >?y T'-yUiy Uyl/ (^yl/^-u^yU) ( 3 - t e r t -T^yU^y T-fris U yb- 
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5-^f;U-2-7iy+-» ^f-^ — t? a ^ -f h\ i^^/I/S/yyl/ (7 Jl 

jrU—Jls) (5 -^f-yl/- 3 - h l ) J ^JUi/V JV- 2 -7x7+-» — 
; J*?u^<1Y, i?M ^-A>VJU {VM\s—)V) (3-tert-W-5- 
^ ^^-2-7x; + y) f^^9A-^^D7^ K> SM^yl/->yyl/ (7;M- 
5 U^/l/) (3-t er t-^l/-5-^0D-2-7x; + -» f^r.7A-; 
^D7-f K , v'y ^yl/'>U/U (y'^U^yl/) (3, 5 - ! J7% JV- 2 -7a. 

(i-t7h*->-2-'f;l/) f^>i?^D7'f K^Cdf^ dftt,© 
10 U y ^jVis? o^>* ^jLj^yi/) N (jn^-yl/i/^ d^>^ ^jr.^;l/) N ( n -7* 

(s e c --7f-j]/i/9w<>9i?x.^jV) % Uyrw^D^^yx; 
'10* (t e r t --?=f-)\/ : J* ^-yU-> y n^>^ >>xvxvl/) % (7 a— ;W 

15 IL/:jM> 2-7x; + y^3-7i-;l/2-7x;+-A 3 - h U ^ 
->U;I/- 2 -7x;+->, 3 - t e r t - 7*^/1/ ^ 7 f-Jl**/ y yV- 2-7x7 + 
iXc^MLfcfb^-^ iSJ U yu^^yu^ y yk $>7 ;l/y y yl/ N y 

7 h + ->->y yWC^MLfcl't'^s — 7 A^r^;l/r3^^ A. ^7x9A(;i 
ILWk^ft, ^ny K*7*a; h\ T-f*^V F\ iStf-JVTl Y\ Vx-TjI 

20 7;F\ n-7-h + ^H\ ^y7"Df^y KCilLmUil^/;-^ 
(1) tc*j^SB*^*H?^©5c*©S»3^©mi 4 ^©/gC^p-e £>£g;g 

4b-£$j c n — (io) 
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H 



R 



>4 



A 



5 




R 



(10) 



-Zi*isti?>'sn>f>4tT V -Ml&® C&TF. 4t&® [10] ifa-TSo ) £tij 
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A^S-fb^r CIO) £LTte. ^tf2-yo*7z;-;k 2-/D€- 
6-y^7xy-;k 2-^0^-4, 6 f ;V7xy-;k 2 -^n^e 

5 - 6 - t e r t - ^f ;l/7 x / -;K 2-7 , nt-6-t e r t-7"^-4- 
^f;l/7x;-;k 2-yo^-4, 6-^-tert-^7x;-;K 2 
- ^ o ^ - 6 - h U y y ;l/7xy-;K 2 -yn^- 4 -y^yu- 6 - f> 

y y *-/t/-> 'J^7xy-;k 2 -T'n*- 6 - t e r t - if* f-;u-> y 
•7xy-;K 2 -T/o^e- 6 - t e r t -zm^i?* f-J^i/ V Jl- 4 -/f-jl/y 

10 x7-;K 2-7"o^-6 -7x-^7 x y -;k 2-7*nt-4-^f;l/-6 
-7i^;l/7x;-;M, 6-i?7;;l/-2-7'D ; e7i;-;K 2-7*Dt- 
6 - t e r t -y^-JV- A-/ Y*r : sV x. J —7k 2 -7ot- 6 - t e r t - 

4 - ^DD7xy-mc;±fEM^o7'D^^ D u, r-r^r k 

15 OT> §Igi:o^T^ii:Mt§o 
CXe 3 ) 
-IftSC (2) 



25 ^TM^$nT^Tt>J:l^b7K^St/c«3M^->y;U£^-r o A. B. 

r'nR 2 nR 3 sR 4 >r 5 ^ r 6 «-en^nMis<ti5iL:scg*^^ 0 ) 

:te<fctf^£Rj&<*-frfc©-^ — /&5$ (3) 



20 




(2) 
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X 4 ^X 2 

c^. x 3 . x 4 tt^n^natitc^n^'n^fefliJCTk*^^ 

/NDyvH^TM^^nT^Ttct^^^ifel — 2 OGDTZU+ZUS. 77^ 
5 +/US. 7'J-;i/S, M&*>yzuS. 7zun^>s. 77;i/^+^StL< 
teTy-;M-*->£ N t 2 ~ 2 0 © 2 i^7 ^ y S^^fo M' . 

x 1 . x* itttivti&mtmcMm&Tfi-fo > 

=f-)\s=s>7 n^>? >>jc..^/US. h U ^ ^zUi^ 'Jjl^jV^ "tV? 

J jL?-j\,is? n^>^ ^jlj^/US. n-^otVP 

i/ 5 n^>^ >>jr.^yi/S. ^ V :/n fc 0 /U> ? >>jil^l/US. n-T/f-zU^ 

15 ^ yx-jH N s ec-yfyl/i/^o^v^^x-^S, t e r t -7"' 

?-zU->:? n^>;? •y.x^zUS. n -'s* vzU->? ^i^yp^ n -^^ 

^ZUi/^ o^>^ i?a..r.yUS. 7 a.— ZU->^7 w<>9 ^jctl/US. 1- 1 )\/ : s >7 

20 y /Uv? o~;>^ ^ji^./uS. t e r t -zf^jWt ^zU:> y zuv? n^>^ 

:x..=./US. Isy^—Jl^ / ^ZU-f >t=^i/US. ^ZU-f I/t—JIM, 3L^)\y 

^ZU^f sec - Zf^JU y-^— zUS. tert — y*?-Jl/4 

S. n -^y^zU^f >f*— ZUS. ^^^zU^ v-x^zUS. n-^y;K> 
25 -r.x.zUS. n ^ZU^ y-r— ZUS. n -t^zU-T >-r— /US. 7x^;W > 
■r— /US. y f-Jl/y /U-T >-r— /Ug N 7-7f;H >f-;H, h y y ^zu-> 

y /u^r >f-;i/S> h y i^/u-> y zu-r y-f^zus. tert -y^-fri? ^ ^zu 

> y zu-r >-t^— /US. f F7t Fo^f >7^— /US. 7/U^- U— zUS. ^ f-zu^zu 
yj-U^/US. ^ZU7ZU^-l/^;US. ^^zu:7/m- u^/us. -y.xf-zU7zU;f 
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vzfu\ijvy jv^rv—^m. yy°u\£)\,y jv*v—frm, n-7j-jvy jv* 

s e c - zf^jvyj^u—j^m, t e r t - y^juy j\yytu—jum, 
it-n-y^jvyjisjris-ju^ s e c -y+tvy fr* V—jvm, : J- 

yj\/*l>—jVM, n-^iyjvyj^u-jum. Ti-*Z=f-)\,y)\,*V—)\/^ 
n-Tisjvy n- Yfiyjvy )V^rV—jvm, 7x^7^tU- 
jvm. v-y x.—j\syji/*u—juM, t^f-^y s.—fry frxv—h^ -f-y^-jv 
y ^^JVi^v J^yj^u-jvm, h V J jvy 

10 )\/JrV—)\s^ b U x-=f-J\/ : sV fry !VjrV—)im, t e r t -7?-J\siS>i3-jlsi/ 

TU/US. 7°D^-;l/S, 2-yf;l/-2-7°o^-;l/S N U ;l/S, 's* 

/ b*is^b ;3 ris/ : 5-)l' : &t&£<£>T)\sn*r^TJ\s3r)\s^ 
(4 - >f;P7x^) ^^yUS. (2, 4, 6 - h >J y ^-yU-7o:^y|/) J ^-jv 
20 2£tt£'©^&IgmBfc7~l 2©T^l/*7UStt<!fj&<0J^$n<5o z.tib<omtfo 

3its->'J^Si: LTii h y ^ »J h y xf;^ y h'J-n- 

^ n bVi/ y hU^y^D h°yu -> y h y - n - zf=f- •> y h 
25 'J-sec- T/^;U'> V ;u^s hU-tert - T'^yu^ y /Ug N h y - ^ y y 
^A->'J;l/g N tert-yf^-yyf;k>'J^ h U - n — ^>f-yU-> U 
h U -n— '\4-*>yl/v"J;i/3£ N b U n^Wl/i^ y HJ7 X - 
y^SnciWiJ^^tiSo ^6g&SR 7 ©cfTti. UUP.!: < 4k-£$f en 
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*^*-rfc#4& C 2 3 iLTlis 011*. 1*2- [ O?o^>^-l, 4 - yx- 
vlO *=f-)V\ - 1 b*i/^>-t?>, 2- [O^n^y^-i, 4 - iS^— 
)V) t f-M - 1 h*->- 4, 6 - ^> ^l/^V-b* 2-tert-^f 
^- 6 - [ 0^n^>^- l , 4 - ^J^wl/) ^ ?-)V\ - l 4 - 

5 yf;K>t'^ 6- [(v^o^y^-i, 4 - i^i^-yl/) - i -/ 

h*-is- 2 -7i^;K>-lr>, 1 - t e r t - Zf^f-fri?/ ^;t^> >J 3 - 
[ (i^n'O^-l, 4-^i^.yl/) ^^-yu] -2-p< h + ^-5->fM 
>-fe?>, 3- [ O?o^>^-1, y^u] - 2 h*<>- 

5 -> 1 - h >J J >J ;K>-tf > N 2 - t e r t -:7>yU- 6 - 

10 [0?n^>^-l, 4-yx-;l/) -1, h + ->^^ 

3 - t e r t -7>/U- 1-^op-5 - [ ( -> ^ n ^ > ^ - l , 4 - 'Jj-— 
AO -4-ji b*-iss<>-tf>, 2 - t e r t 6 - [ n 

2- [1- ( •> ^ n ^ > ^ - l , - 1 - l - 



15 ^ h + ^^y-tf^ 2 - [ 1 - o^>^- 1 , 4 -S^iJ=.yU) - 1 -^^ 

- i h^i/- 4, 6-y^f;K>t'>, 6-tert-^ 
yU-2- [1- (isfa^y?- l, 4-yjc=.;U) - 1 - 
1 h4-S>- 4 ^/K>-tf 6 - [1- ( -> ^ a ^< > ^ - 1 , 4-^jh 
— AO - 1 - / f-Jl-JLj-jU] - 1 h^->- 2 -7 A"0-t?> % 1- 

20 t e r t-7^1/^^f^y'J;l/-3- [1 - (y^n^v^-i, 

yU) - 1 -jt 3-jl-^?-jl2 - 2 -J 5 ^;l/^>-t?> x 3 - [ 1 - 

5 l - h y ^ ^;w>y;i/^>-t: 6-tert-^-2 - [l 

- O^o^v^-l, 4-^^^-yU) -l->f;l/-xf;H - 1 , 4-iSjt 
25 h*^>-ter> N 5 - t e r t - -f^JV- 1 - ? d n - 3 - [1- O^o^> 
^-1, AO - 1 -yf;l/-xf;b] - 4 - ^ K^>^s>-fe: >\ 6- 

t e r t -T^A-- 2 - [ 1 - n^>^_ i, 4 - ^^4/) - 1 

Az-jl-^AO - 1 h^i/O-tf > N 

1-^ H4-> - 2 - [1- (4 3^1/- ->^a^>^-i, .4- ^ji^AO - 
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3 1 

1 -JTJV-^f-A,] ^>-tf> N i-^ h + .>_ 4j 6-^5^-2- [1- 

-tf>. 6 - t e r f-r^-yU- 1 - / h*-~>- 4 2 - [1 - (4 

^l/-->^n^>^- 1 , 4 _ *Jz_=.jV) - l -^^yu-i^^] /<y^ >N i 
5 h*->-6 - [1 - (4-y^-yl/-->^a^>^- i, 4-i^^;l/)-i 

- 2 - 7i^;K>t'x l-tert-rfiww 
2-/ 5 - 3 - [1 - (4 - yf-yU-^u'O* - 1, 

3- [1- (4 a^>^- 1, 4 - >=Jt.^yb) _ i - t1-)\s-3- 

10 ^;U] - l - h y ^^;i/i/»j^>-t?> N e-t er t-^-i, 4-i^ 
h**>-2- [1- (4-y^^-->^o^>^- lt 4 

^>^f > N 5 - t e r t -7*f-)\s- b + ->- 

3- [1- ( 4 -y ^-yU- o^>^_ ! ? 4 - i?J^-j]y) - i - 
=f-)V) ^>-tf> N 6 - t e r t 1 h^i/- 2 - [1 - (4 -^f- 

2 - [1- (4-tert ^ )\/— : y 9 a^y?- i , 4 - ^jc.r.;l/) - 1 - 
y^U-i^-^] - l -y h*^>-t?> N 2- [1 - (4 - t e r t-^JV 
-i/pa^Of-i, 4 -iSju-j],) - 1 ^yu-i^yl/] - 1 - y h + -> - 
4, 6 ->^^;l/^>-{f>, 6 - t e r t -7**- 2 - [1- (4-tert 

20 ~y^JV-^^tt^>^- 1, 4 -yjc^yu) - l - ^f^-if-^] _ i _y 
h*<>- 4 -pf fvU'O-tf > N 6 - [1- (4-tert -y^JU- is ? 
* - 1, 4 -^Ji-yl/) - 1 -jf-JV-^jl} b*is-2-ysc-jU 
O-tf > N 1 - t e r t -zr^JUisJ^jUi/VjV- 3 - [1- (4-tert- 
T/^-v^u^V^- 1 , 4 -^Jij=.;U) - 1 -^yp-jc^yl/] _ 2 -^h 

25 Iris- 5 ^WO-tf> N 3 - [ 1 - (4 - t e r t -Zf^Jlri/t u^y? - 
1 , 4 - i?x.—)V) - 1 - 2 

h U^^;U->U^V^>, 6 - t e r t 2 - [1- (4-tert 

-■r^yl/-->^n^>^- 1, 4 - 1 -jt*j\,-jc.*j\,-] - 1, 4 
-^^ h + ->^>Hf> N 5 - t e r t [l - (4- 
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3 2 



tert-yf;V->'^D^>^-l, 4 — ; J^-—JV) — \ — t =f- )\/— x.=f- )V\ 
- 4 6 - t e r t -"ff-Jl/- 2 - [1- (4-tert- 



5 l->h + ->-2 - [1- (2, 3, 4, 5 -T- V^t 3-A/-i/9u1^*- 1, 

4 - - 1 ^ylz-i^/U] ^>-t?> N l-^h^-->-4, 6->M 
^U- 2 - [1 - (2, 3, 4, 5-fh5^f;b->>^n^>^-l, 4-^ 

- l _y ^yu_jn^ ;l/ ] > x 6 - t e r t 1 h + 

4 2 - [ 1 - (2, 3, 4, 5-fh7^f;l/-y^o^>^- 
10 1, 4 -i^^yl/) - 1 ^>4f>. l-n + ->-2-7x 

— yU- 6 - [ 1 - (2, 3, 4, 5 -9- V=> / n^>*- 1, 

^— ^) - 1 -.X .x^/U] ^>-t?> N 1 - t e r t --f+A/V* =f-JVis U 

/U- 2 h**>- 5 -y^jU- 3 - [1 - (2, 3, 4, 5 --f h^/^Jl^- 
n^>^ - 1 , 4 - ^Jti^;l/) - i - / jL^-yv] ^>-tf> N 2 h 

15 5 f-yl/- 3 - [ 1 - (2, 3, 4, 5 —r V3t n^O? 

- 1 , 4 - v'i— - 1 - J =f-JV- 3-3- )V\ - 1 - h U y l-toi/ U ;U^>Hf 
6-ter t-^-1, 4-^^ h + ->-2 - [1- (2, 3, 4, 5 — r 
h^y f-;l/-->^pAL>^- i , - l -yf/i/-xf;l/j ^^-tf 

>\ 5 - t e r t l-^oo-4-> |>^y-3 - [1- (2, 3, 

20 4, 5 — r- h ^ ^yU- P^s>^- 1 , 4 - ^Jn^b) - 1 ^yU-jn^- 
yl/| A^-fe* > N 6 - t e r t -71- )\/- 1 h4-->- 2 - [1 - (2, 3, 4, 

5 -T- f-yl/- a^>^- 1 , 4 - *Jx-=-)V) - 1 ^yu- jL^yU] 



1 - / h*i/- 2 - [1- (3-hUy f-;l/*> 'jyU-:^ n^y^- l , 4 - : J 
25 ^— yu) - 1 -y^-j^yi/] 'O-try. i-y ^->-4, B-i?s?-ji>- 

2- [1- (3 - h U y =f-))s : s VJls-i/f n^<>^- 1 , 4-yxi yl/) -1- 
/ ^yb-J^yl/] 0-fer> N 6-tert -^yU- 1 h**>- 4 -p< ^yU 
- 2 - [ 1 - ( 3 - h / =f-)\/i/ 1; Jl- u^y^ - 1 , 4 - x— yl/) - l 
3- )\s O-tf > N 1 -y h ^ -> - 2 -7x^1- 6 - [ 1 - (3 - 
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h iM^i/^yyu- p^>^- i, a-'J^-jv) - i -jj-jIs-^jv] 
^>-tf > N 1 - t e r t -T/^t/S^^Uv'lJ/l/- 2-/ b^rf- 5 -/f^- 
3- [1- (3- h 'J^f-yl/«>yyu-i/^o^>^- l, 4-i?i^;l/) - l- 
y^/U-i^yU] /^>-fe'> N 2 h^«>- 5 -y^-yU- 1 - h U ^ 

5 -3- [1- (3 - h >J ^^l/v/yyu-i/^n-^v^- l, 4-^o^;U) -l 
- ^>-t?>. 6-tert-yf;V-l, 4_$;^^.>_2 
- Cl- (3-h'J/f^i/Uyl/-y^D^>^-l, 4 - *JiL^)V) - \ - / 
^f-j^-^f-jU] ^>-tr>. 5 - t e r t 1 pp- 4 -y h^>>- 

3- [1- (3- hU^f-;U->'JyU-->^u^>^-i, 4-^jl^.;i/) -1- 

10 ^^;U-jc^;U] 0^ y> 6-tert-^-l-^ + y-2- [1- 

2- [1- O^o^>^-1, A- : Jx-—jV) - 1 -i^yl/- 7°p fcVU] -1 
h + ->^>4f> N 2 - [1 - O*o^>*- 1, 4 -^i^;t/) - 1 -x. 
15 ^;l/-^p t°7U] - 1 -J h*->- 4, 6 -'J/ ^A"<>-tr> N 6-tert- 
:7>yl/-2- [1- O^o^v^-i, 4 - ^^^.yi/) - 1 -^jv-yu t° 
yl/] - 1 4 f-yWO-t?:^ 6 - [1- (->^ n ^>^-l, 4 

-'^ x -^) - 1 -i^ylz-^n hTyl/) -l-M ^y-2-7^My-i?^ 

1 - t e r t -y^-Jl/i?/ ^Jlis V yU- 3-[l-(->^p^>^-i, 4-2? 
20 ^--AO - 1 -xf^-y D fc°yl/| - 2 h**>- 5 ^yK>-fef> N 3- 

[1- ( •> ^ p ^ > ^ - l , - \ -x-=f-)\,-zru\i)V] -2-J 

5-STj\s- 1 — h U * =f-)l>^ >jyW<>-fe* > N 6 - t e r t -Zff-JV- 
2- [1- 0>*n^>*-l f 4 - i^^yb) - 1 -i^yU-^P tVU] -1, 
4 -S^ h*v^>-tr^ 5 - t e r t 1 - *on- 3 - [1- O 
25 ^o^^-l, 4 -i^i^yl/) - 1 -xf;v-^p hVl/] - 4 H^-vO 
-t?>> 6 - t e r t -:/f-yU- 2 - [ 1 - (is ? ? - \ , 4 - j?jc=.yiO 

- l -i^^-^p £,1/) - \ -/ h*«>^>-t?> N 

2 - [1 - (->*o^>*- l, 4 -^i^yu) - l, 1 -^^yb^yu] 

h*>"<>-fe*>. 2- [1- 0*p^v*-i 4 -^-;l/> -1 
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1 -*J7 x.—J\s/?-)\s1 - 1 - > h^->-4 % 6 -i?jt f-JWO-V^^ 6- 
ter t-^-2 - [1- (>>^d^>^-1,. -1, l- 

-1-^ h*->-4-^fyK>-tr> N 2 - [1- O^n 
l -^-7 *.-)\</=}-)V) - i h^^- 6 
5 -7 x— yWO-fcf> % 1 - t e r t f-;u-> U yu- 3 - [1- 

a^>^-i, 4 - - l , i -«;7z-;Mf;i/] - 2 h*v/- 

5 - yfM>-lf>, 3- [0>?p^>^-1, 4 - -l, l-^ 
^x-W -2-/ h*^- 5 -y i - f. i; y ^;u-> i; ;u^<>-tf y N 

6 - t e r t -7=f-)V- 2 - [ O^o^>*- 1, A-'J^-—j^-\, \ - 
10 i^7x-Wf;i/] -l, 4 -i^y h^i/^>4f >N 5-tert-^-l 

-^dd-3 - [ (y^P^V^-l, 4 - - l , i-;7i^|/> 

^-71/] - A-/ h -if > N 6 - t e r t -7* 2 - [ n^>^ 

-1, 4 - -i, 1 - i?y x ^;uy f-yu] _ i _ y h^>X>-fefv 



15 l-7iJn + y-2 - [0:?n^>^-l, 4 - 0-tf>, 
l-7'Ju + i/-2- [ 0>*n^>*- 1, 4 - **)V\ -4, 6 

-^^7t"<>-t?> N l - 7'J o*>- 2 - t e r t -7=f-)\s- 6 - [ 0>^u 
4 - - 4 - ^ f-^^>4f>. 1-TUu^i/- 

6- [ (i/^ n ^>^-l, / =f-)V\ - 2 - 7 x-;l/^>-fer > s 

20 2 -T U a^->- l - t e r t -7f-JUi?J ^JVis 'J )V- 3 - [0:?n^>^ 
-1, 4-^jl— y^/l/J - 5 f-JVOHy^ 2-7'Ju + y-3- 

[ 0?n^>^_ l, 4 - y^-yb] -5 -y 1 - |* ij y 5^ 

•>U^l/^>4f> s 1 - 7'J o^-v- 2 - t e r t -7**)\,- 6 - [ (is ? w<y 
9-1, 4 - - 4 h*>"<y-br>. 4-TUo + ->-3 

25 - t e r t -7*f-J\/- 1 nn- 5 - [ (is 9 v<>?- 1 , 4-^.x^.yl/) 
^>-fer> N 1 -TV o*->-2- t e r t -7^;l/-6- [ O^n^ 

1-T>;d^->-2- [1- O*o^>^-1, 4-v?i-^) -l-^f-;l/ 
-=^=f-)V\ O-ferV, l-7'Jo + y-2- [1- («>^ n ^>^-i, 4-y 
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3 5 

_i.^yl/> - 1 ^yU-jn^yl/) -4, 6 - : J t ^-/WO-tr^ l-T'Ju + i/ 

- 6 - t e r t - ~f=f-)\y- 2 - [1 - 0?p^>^- 1, 4 - >>jc^yl,) - 1 
-y - 4 ^jWO-tf l-7'jD + y-6- [1- 
o^>^-l, 4 - -^i^yl/) - l =f-)\,-3L=f-)V\ - 2 -7 i^.;W<>-tf 

5 2 - 7'J n + *>- 1 - t e r t -y^JWy J-jVi/ y yU- 3 - [1 - O^o^ 
4 - ^jn^;l/) - 1 - 5 - / ?-yW<>-t?y N 2- 

7'Jn + ->-3- [1- O^o^y^-l, 4 - ^i^yU) - 1 -s^JV-x- 

t e r t -~f^J\y- 2 - [ 1 - p/^>^- 1 , 4 - -^jn^yl,) - j -yf 

10 -4-^ h + y^yt°>, 4-7'Jo + <>-5-t e r t-^ 

-1-^do-3- [1- ( v ^ n ^ > ^ - l , 4 - v^-r-yU) 
i^yU] ^>-tf> N 1 - 7'Ja + ->-6- t e r t -77 j],- 2 - [1 - 
o^>^-i, 4 - i^^yb) - 1 -y ^yu-a^yi/) <>-fer> N 
l-7'Jo*->-2- [1- (4 -jt ?-JU-is? o^>^- 1 , 4-^^^yU) 

15 - 1 -jt 7)^-^7)V\ ^>-fer> x 1-7'Jd*->-4 % 6 -VJ 7JU- 2 - 
[1- (4 -^^-yU-->^ a^>^- l , - 1 - J ^ju-jl?- 

JV] -<>-tf 1 — T 'J o**>- 6 - t e r t -77)V- 4 ^yU- 2 - [ 1 

- (4 -^;l/-->?u^>^- l , 4 - - l ^-yiz-i^yu] ^ 
>-t?>, l-7'Jo + y-6 - [1- (4-^f;l/-->^D^>^-l, 4-v> 

20 - \ - y 7)^-^-7 )V\ - 2 -7 > N 2-7 i Jd + ->-1 

- t e r t -y^-JUiSM f-fri/VJl- 5 5=-^- 3 - [1- (4 -Mf-JU-i/ 
2u^>?-\, 4 --^i-^) - 1 =f-)\/-x-7)V\ 2-TVp 
^>-5-^;u-3- [1- (4 ^-yl/- n^>^- 1 , 4 - 'J^— 
)V> - 1 =j-)V-3L=f-)V\ - 1 - h 1; y ^>M/'>'J/W^>-br > N l-TUn + v/ 

25 - 6 - t e r t -77JV- 4 - h4^>- 2 - [1- (4 - ^ f-yu- */ >7 u^y 
2-1, 4 - iS^—jl') - \ - t=f-)\/-aL=5-)V\ ^yMy^ 4-7'Jd^->-5 

- t e r t - y~=5-)\s- 1-^dd-3- [1- ( 4 - ^ ^yU- -> ^ n^>^ - 1 , 

tert-7^-2- [1- (4 -^f-yU-->^n^>^- 1, 4 - 
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l-T'Jo*->-2- [1- (4-ter t - 7=f-J\s- i/ >? u^yf- l, 4 - 
- l ^j^-jL^-jiy} ^>-tf 1 -t 1; D ^.>- 2 - [1- (4 

- t e r t 1 , 4 - iSst—jl) - 1 ^^-jc^- 

5 /I/] -4, 6 -V* ?vW<>-t? > N 1 -7 U u**>- 6 - t e r t -7=f)\s- 2 

- [1 - (4 - t e r t -:7>;l/—>?o^>^- 1, 4 ->>i^i/> - 1 -j 

t e r t -y^JU- is? v<i/5r- 1 , 4 - - 1 -^f^-xfyb] 

- 2 -7^ — ;W^>-t?>. 2 - 7'J n*->- 1 - t e r t - 7=f-friSt =f-jV^ V 
10 ;U- 3 - [1- (4-tert — y^JU— is? n^>^- l , 4 - >>jnjr.;i/) - 

1-^5^;U-^^7U] - 5 7VW<>-te'> s 2-7'Jo + y-3- [1- (4 
-tert-T'f^^D'O^-l, 4 - va^yU) - 1 - y ^yl/- 

- 5 l - h >; ^^;P->Uyu^>-tf> s 1 - jij n 4-.>_ 6 _ tert 
-:7>;U- 2 - [1- (4-tert -^^-->^n^>^- 1 , 

15 - 1 - 4 h^->^>-tf > N 4-7ij D + y- 5 _ 

t e r t - 1-^do-3- [1- (4-tert -73-Jl/-is? 

4 - ! Jx.z.)V) - 1 -^^-i^] ✓o-tf;^ 1 -T U n^-v- 
6 - t e r t --ff-A/- 2- [1- (4-tert -zff-jl/- Z - 1, 

20 1-7'Jd + <>-2- [l-(2, 3, 4, 5-fh5yf^->^u^- 
1, 4 - - 1 i_ T i; 0 ^. > _ 4f g 

-i^^yl/- 2 - [1 - (2, 3, 4, 5-fF7>f;l/-->^D^>^-i, 

tert-/f;l/-4-^;b-2- [1- (2, 3, 4, 5— 
25 ->^d^>^-1, 4 - 1 1-TU 
□ + ^-2-7x-;l/-6- [1- (2, 3, 4, 5-f F7^;l/-y^D^ 
>^-l, 4 - 1 -j =f-)\,-3L=f-jV~\ ^>-tf>, 2-7'jD + y- 
1 - t e r t -yi-JW jv- 5 -y =5-)\y- 3 - [ 1 - (2, 3, 4, 
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^>-tr> N 2-7'jD + y-5-^;l/-3- [1- (2, 3, 4, 5-^h5 
u^ls?- l, 4 - l -^^yu-i^^j _ 2 _ h ,j 

^;l/->y;K l - 7'J 6 - t e r t -~X=f-)\s- 4 -y h^-> 

-2- [1- (2, 3, 4, 5 - ^ h ^ y =t)\>- y^o^>^-l, 4-^jh^ 
5 ;U) - 1 5-j\,-x.?-)V) 4-7'Jo + y-5-tert-7'f;l/ 

-1-^od-3 - [1- (2, 3, 4, S-Th^yfylz-^^n^y^-i, 

t e r t - [1 - (2, 3, 4, 5 --f h ?J ^;U- is? a^y^ 
-1, 4 -is ju-ju) - 1 - t^-fo-^jx,-] <>^ >N 

10 l-7'Jo + y-2 - [1- (3-hijyf;l/yij;l/-->^o^y^-l, 4- 
^i-yl/) - 1 - J =Fjl-3L^jl] ^y-&>^ i_ 7 i; 0 + ,>_4 t 6 - ^ y ^ 
;U- 2 - [1- (3 - h Uy^-/Ui/Uyu-«>^n^>^- 1, 4-^Jn^.yl/) - 
1 -jt =f-)\y-^)V\ ^>-tf> s l -7'J a*is- 6 - t e r t -7=f-)\s- 4 - 
j^f-JU-Z- [1- (3-h'J^^y'J;l/--/^n^>^-i, 4 - 

15 A!) - 1 -s^jis-jL^-w l-7'Jn + ->-2-7x-;l/-6- 

[1- (3-h"J^f^y'J;l/--/^n^>^-i, 4 - 
yU-i^^U] ^>-fer>. 2-7'Jo + ->-l-tert-rf^yf;l,yiJ;l, 
-5-^^/U-3- [1- (3- hV J3-Jl'isi)j\s-i/y'x3^y?- i, 
•^-^) - 1 ^yb-JC^U] ^>-t?> N 2-7'Jn + y-5-^f;l/-l - 

20 f> V /3-JUis*) jl,- 3 - [1 - (3 - h 3-JVis*) jU-isfvO?- 1, 4 
VU) - 1 ^yU-i^yl/] O-tf > N 1 - 7 1; o^>- 6 - t e r t 
-y^JU- 4 Y*is-2- [1 - (3- h «;^^;i/i/U;U-v^o^>^- 
1, 4 - v'jn^ylx) - 1 — / ^-fo—x.^f.ji,] 4_7'j; u ^^_5_ 

tert-W-l-^nn-3 - [1- ( 3 - h U y ^U^y )V- is ? 
25 4-v'Ji^yU) - 1 -y ^jV-^j-ju] ^>-fe?y N i-jijo^.^- 

6 - t e r t 2 - [ 1 - ( 3 — H,M ^;l/>"J is ? u^>? - 1, 

4 -v^zwl/) - 1 =f-)\,-3-^-)V\ ^<y-tf> N 
1 -7'J D + y- 2 - [1- (.>^ n ^>^-l, 4 - i? - 1 

-^nhVU] ^>-tf> N l-7'Jo + ->-2- [1- (i/^DW-l, 4- 
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iS^—JU) - 1 -JL^JU-Zfa tVU] -4, 6 - f-A>^ >-tr>\ 1-TDd 
^•>- 6 - t e r t 2 - [1 - n'SV^- 1 , 4 

- 1 -jL^-yU-yo fc'yl/] - 4 ^/U'O-tf l-7'jD + y-6 - [ 1 - 
(i/^D^>^-l, 4-iS3L-ju) - l -xf;i/-^n t°;U] - 2 -7x-;b 
5 ^>-fer> N 2-7';o + -/-l-t e r t - ;l/>>'j;l/- 3 - [1- 

(i/^n^^^-i, 4 - : Jj^—jI) -i-xf;l/-ynh°;l/] -5-^f-yl^ 
2-TUo^->-3 - [1- (->^n^<>^-l, - l 

-ji^^-yntvu] - 5 l - h U y ^;i/->U;u^>4f > N l-ru 
n^->- 6 - t e r t -Zf^-JV- 2 - [ 1 - xj^y^- l , 4 - : J^— 

10 yl/) - 1 -i^yu-yn t°yi/] - 4 - / h^>^>-t?>. 4 -T U-n + ->- 5 - 
ter t-yf;l/-l-^nn-3 - [1- 0>?p^>^-1, 4 - ^x.^. 
yt/) - l -x.=f-jv-zfu tVl/] -^O-tfv, l —TV o4^>- 6 - t e r t -:/ 

2 - [1- (i/^ a ^>^_i f 4 - yjcx.yb) - i -xfyl/-7*n t: 
yu] ^>-tf>. 

15 1-7'Jd + ^-2 - [1- (y^n^^-l, 4 - i?x.xwl/> - l , 

^i—yu^^yl^] ^y-ify^ l-7'Jo + y-2- [1- 0^u^l>^-l, 
yU) -1, l - i?7 jl—jV* ^yu] -4, 6 - : J * ^yl/^>-tr> N 1 
-T U o*->- 6 - t e r t 2 - [ 1 - a ^>^_ j, 4 _ 

- x -— ^) -1, 1 - i?7 =f-}V\ - 4 —J > N 1-jijD + y 

20 -2- [1- (v^nO^-l, 4-^x.x.yl/) -1, .1-^7^—71/^^ 
yV) - 6 yl/^>4f> x 2-7'Jn**>-l-ter t-7*f-;l/i?^f;l/ 
U yu— 3 - [l - P /^^^_ ! t 4 - i> Ji.xyl/) - l , i-^7x-;i/ 
^ f-yl/] - 5 -p< ^yl/^>-fer>\ 2-7'jD + y-3- [ n^>^ - l , 
4 - v^^— yU) - 1 , l - i?y ijxyuy ^yl/] - 5 ^yU- l - j» 1; > ^yi/i/ 

25 UyU^>-tf >N l-7'Jn*i/-6-ter t-7*f;l/-2- [ (i/^n^>^ 
-1, 4 -^jn^yl/) - 1 , l - i?7 ^x. yuy ^yU] - 4 h^->^>-fcr > N 



4-TUD + '>-5-t e r t -7>yl/- I-70D-3 - [ (->^n^>^- 
1, 4 - v>x.x\yl/) - l , 1 - j>-7i—y-l/y ^yU] ^>-fer>. l-TUn*>- 
6-tert-7*f;l/-2 - [(y^n^>^-l, 4 - yjc=.yi,) - l , 1- 
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h^is- 4 6 -7x-M>t'>, 1 - t e r t -Zf'f-JlsiS/ ^;l/*> 

10 U 2 h + ->^>-tf > n 2 - y h + 1 - NIM f-;i/-> U 
i!L/:il:«i'(!:l^/:-K (2 a) 



15 




(xWk Cp 2 s An R 1 % R 2 n R 3 > K* ^ R 5 > R 6 ^ R 7 te-fctt-ettffir 

T?7fiZtlZW&i'9u'<>*if^—Mt&® (J£TF\ [2 a) ±%fi-tZ 0 ) 

20 te^tfiC 

0?0^>^-1, 3 - 'Jjl—jV) (2 h*is7 jL—)\y) iS J 

D ^<>^- l , 3 -^i^;U) ( 2 h**>- 3 -J ?-Jl7 ^.—JV) 'J 
^yW>-5>\ O^o^O^-l, (2-^h^i>-3, 5- 

: J/^-)Vy i? * > s (3-tert-^-2-^ F + ->7 

25 O^o^<>^-1, 3 -yxi )V) (3-tert 

-75- J]/- 2 5 ^-71/ "7 s.—J^ ' (i/pvO? - I, 3- ^J. 

— yl/) i?yf;l/y7^ (3, 5-^-tert-7'f^-2-^ + ->7ii 

3-i?i— AO (2-> h + ->-5-yf^-3-7i^7^;l/) 

[ 
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4 0 



(3, 5-^T^yl/-2-^ h^i/-7i-yl/) (->^n 
^>*-l, 3-i?x^) (3-tert-^-2, 5 

(5 - t e r t 3-^dd-6-^ h + >/7i^;l/) o^>^ 

-1, 3-^iJ^yl/) iSM7JUi/5>^ 



10 



*u^>*-i. 3-^-;»^^^ (3-tert-W-2 
15 -^ + ^7x-;P) (^^->^o^>^- i, 

>s (3 - t e r t - 2 - y h + y- 5 - >f;l/7x^l/) Wf-fWs 

Z U ^?-1, 3 -yjtj=./l/) ^y^-y|/S/-5> N ( 3> 5 t e r t 

5 (2-^h + i/-5-^^|/-3-7x^7x-;l/) (M*Jl,i/ 
20 ^o^>^-i, b*f-5-**jl, 

■^f;i/y5>, (3 - t e r t - =J t i-fri, y ^- 2 -y h*s/- 5 - 

(3, 5-^7i^-2-y h^<>7x^) Of- *n^>^- 1 , 3 _ 
25 iS^-Jl) iSjt*j\,is^^ (3-tert-7-f;l/-2, 5-yn + /7x 
(^^i/^o^^-i, ^^>^> N ( 5 _ 

t e r t -zTf-j]/- 3 nn- 6 h^>"7 (y^;l/v^o^y^ 
-1, 3 - itJ^—jU) 'J/=f-)\,i,^y^ 
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4 1 

(2-^ ^->7x-^) (2, 3, 4, 5-fh7>f/l/y^a^>^-l, 
yyf;^>5X (2-^h + i/-3-yf;l/7x-;l/) (2, 
3, 4, 5-fh7^ 7^71/ y^o'O^-l, 3 - i?3--)V) v^tSO/v^ > N 
(2-yh^«>-3, 5-yy^U7*-yU) (2, 3, 4, 5-7^5^71/ 
5 i/*o/0*-i. ^^^US/5>. (3-tert-^- 

2-^ h + ">7x-;l/) (2, 3, 4, 5 —7- 7 As is 9 o^>^- 1 , 3 

>?y^u«>5> x (3-tert-7*fyl/-2-> h + ->-5-^ 
^;l/7x-;l/) (2, 3, 4, 5-fh5^f;k>^D^>^-i, 3 - 
)V) VJ^JUis^y^ (3, 5-^-tert-7"^-2-^^>7x^ 
10 )V) (2, 3, 4, 5 -r- =f-)\s : s>7 n^>£- l , 3-^Ji^iyU) ^y?- 
7t->-5V. (2-y h*^-5-yf;l/-3-7i-;P7x^l/) (2, 3, 4, 
5-fh7y^y^D^>^-l, 3 -iSiL-jl,) if* f-jVi/?^ (2-y 
h**>- 5 -S^JU- 3 - K U ^ ^yb«>U^-7i-^7U) (2, 3, 4, 5 — -f- |- 
^^yw>^n^>^- l, 3 -yjt^yu) 7^7Uv/5 > N (3-tert- 
15 ^;l/^y^7U->y;U-2-^ h*i/-5 -**}\,~?' 3 ,=-)V) (2, 3, 4, 5 
-T- h-^y fvl/v'* o^>^_ ! , 3 ^7U->^ > N (3, 5- 

^7i;P-2-n + ^7i-y|/) (2, 3, 4, 5 --r h 5 * f-7U->? a^y 
Z-iSx.-)^ i?/ fr^^y ^ (3-tert-7*f;l/-2, 5-^ 
^ ^->7x-yl/) (2, 3, 4, 5 --f- 7^7l/>y- p^>^_ j f 

20 i^y ^;l/->v (5-t e r t-^-3-^DD-6-^ + -> 

7l - jl/ ) (2, 3, 4, 5-f h7^ -^71/^ y* u'O^ - 1 , 3 - ^jnj^;b) 

(tert-^l/^^n^v^-i, 3 - (2- J h + ->7x- 

25 yl/) i?>fyl/->7X (ter t-^;l/y^D^>^-i, 3-i?Ji^7l/> 
(2 h^-S/- 3 ^71/7 i^7l/) i>y 7^71/^7 (t e r t -"Tf-fri/ 

3 _^i^ ;1/) (2-y h + .>- 3) 5-^^t c -71/>'xX.7U) 
i>V 7 < -7U'>5 (t e r t-7*^y^n^y^-i, 3-v^^7l/) (3- 
t e r t -^t^7U- 2- / *—JV) > N ( t e r t 
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4 2 

jWsirasO?- 1 , (3-t e r h*->- 

5->f^7x-;l/) ^>*-;l/->"5> N (tert-yfyl/i/^D^v^-i, 

yU) (3, 5-^-tert-^;l/-2-^h + ->7x-;l/) 
^;U'>5>. (tert-yf;^^D^>^-i, S-'J^—J]/) (2-^h 
5 5 -> f-yl/- 3 -7 i^yj/) ^-A/i/'y V. (tert-^ 

;l/y^n^>^-l, 3-^-x.^yl/) (2 h + ->- 5 -^^yU- 3 - h U y 
^yw> y yu? x — yu) f-yu->5 (tert-W^D^-i, 
3 - i^^ylO (3 - t e r t - 7?-)l<if* y yU- 2 h^*>- 5 - y 

^■71/7 x—yl/) y^f-;V->7>, (3, 5-i?7;yl/-2-y h + i/7x-yl/) 
10 (tert-yf;^^n^>^-i, 3 - ^x»;i/) >>y ^yU«>5 

(tert-yf^->^D^>^-l, 3 -isj^-jl) (3-tert-^ 
-2, 5 ifjtf-jVis^^ (5-tert-W-3 

h + y7x ^yU) ( t e r t --f^JVis? a^<>? - l , 3- 

15 

(2 h^'>-7 xi;W (h <J ^yl^yyl/^n^v^- i, 3-^^^ 
AO ^^yt^-5> N (2 -p< h3^>- 3 - >^7 i~yu) (HyV^yU^y 
yi/->?o^>^- l, 3 -^i— yl/) (2-^ + ^-3, 5 

-y^f^x-;!/) (h'jyfA , >V;L'>>^D^>^-i, 3->>i^yi/) v> 
20 (3-t e r h + ->7x-;b) (HyV^-yl/ 

•>UyU*>^u^>^- 1, y^^;i/j/^i/ N (3-tert-7* 

2- / h4->- 5 -*3-j\<7 i— ( h >; y ^yl/*> y yl/v^ u^>^ - 
1 , 3 - i?a^yl/) ^> 

(3, 5 - v^- t e r t - 7"f 2 - ^ f« + >>7 x-;l/) (h V / l-fri/V j]/ 
25 3-^i-yl/) ^^^;l->7>s (2-^ h + y-5-/f 

yu- 3 -7x-;l/7x^) (h'J^f;l/y'J;l/-/^D^>^-i, 3-v^i— 
;10 ^^f;l/->7^ (2 h^r->- 5 3 - h y ^f-yUi/yyl/7* 

— A) ( h y y ^-;u->y yu->? o^>^- i , 3-v^^yi/) s^^yw>^;^ 
(3 - t e r t ^yl/> y yb- 2-^ h^>-5 - ^ ^yl/"7 .x^yl/) 
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4 3 

5 - i?T i 71/- 2-jt h 3-1/7 ^—)V) ( h U J y u^yf - l , 

3 -if*-— 7U) { J* >s (3-t er t-^f;l/-2, 5-/>h + y 
-7 x— ;u) ( h »; ^ -^l/i/ »J 7l/*>:7 o^>^- i , 3-^3^71/) i?^f;k>7 
(5-t er t-yf;l/-3-^DD-6-^ h^->7x-;l/) ( h ij ^ f 

1 --r;l/> (2-y h^y7i-;b) ^^7U>5>\ >^> 
-2->f7l/) (2-y h + -/7i^;l/) ^>f;l/->7^ (-f >x >- 1 
71/) (2-> ^y-3-yf;i/7x-;l^) yyf;^7>, (^>-r>-2- 
-OlO (2 h*S/- 3 x ^-7l/) :j / *j\/*s<5 > N (-f >^>- 1 
— T yW) (2-^+y-3, 5-^^f;I/7x-^) i?^f;l/->7>, > 
T r >- 2 --Ol/) (2-^ + y-3, 5 -S^?- 71/ 7x^71/) i^^7l/v/^>. 

(3-tert - 2- / h*i/7 * —71/) (-f >^> - l - ^ 

^71/*>5> N (3 - t e r t -y"^JU- 2 h^->^ x — 71/) >^>- 2 
71/) $>y ^7l/£/^ > N (3-tert 2 b^>- 5 -y 5^71/ 

7 ^-^) (l' >"r>- 1 --T;l/) >M ^7l/->^ > N (S-tert-^l/- 
2-y 5 - ^ 3-JV7 (-f 2 -4)V) >>;<^7l/->^ > N 

(3, 5 -y- t e r t 2 h4-S/"7 i— yU) (>f >^>- 1 ->f 
7U) ^^^7t/->^> N (3, 5 -'J- t e r t -ZT^JU- 2 h + ->7x- 
71/) (>T >-r >- 2 --T7U) f-71/i/v > x (>f yf>- 1 (2-^ 
H + '>- 5 5^71/- 3 -"7 x— 7U7 x— 7U) ^7l/i/-5 (-T >- 2 
-^71/) (2 h + ^>- 5 -J f-Jls- 3 -7 ai—JUy jl—JV) 'J J f-jbi/? 
(>f 1 --T71/) (2 h*->- 5-^5^71/- 3 — Ht" >^7UvU7l/7 

x— 71/) iS*^jV>>3>, (-T >-r >- 2 --T7U) ( 2 - * H 4- 5 - / f-A, 
- 3 - h V MJ-JUi/V fry i?/?-)Vis=,>^ (3 - t e r t 

**-J]/isVJ\s- 2 h*is- 5 ^71/37x^-71/) (-T V^V- 1 -^ 71/) ^ 
y ^7l/v/5> N (3-tert -y^-JlsiSJ ^7l/S/ 'J 71/- 2 - / h + i/- 5 

^71/37 x^ 7U) (-T >7^>- 2 71/) ^^^7l/i/^> N (3, 5-^T^7l/- 
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2-^ h + ->7x-;l/) (^>r>-l-^;l/) ^^f;l/y5X (3, 5 - i? 
7;;l/-2-y h + i/7x-;l/) (>f 2 ->f A) ^ > N (3 

-tert-W-2, 5 - v 5 ^ h^->7 (-f >t">- 1 --f 71/) 

y ^71/^5 (3-t e r t-7'f;l/-2 > 5 - 'J/ h^ri^y jl—JI) (-f> 
5 2 -4)V) 'J/ ^7l/->5>. (5-tert-rf;l/-3-^DP-6- 

^ + (-T>t j >-1 — yU) ^^f;l/y7>, (5-tert- 

Vf-A,- 3 -y*un- 6 -/ h*i/y >^>- 2 -^fyl/) 

10 (9H-7;i/tu>-9-^;W ( 2 h*->:7 ^-yi/) iSjt* 

(9 H-77M-Ly>- 9 (2 K + ->- 3 f;l/7x-^) yyf- 
7l/->^>. (9H-7;l/tU>-9-f;W (2-n + y-3, 
7^71/) y^^-yU->-5> % (3 - t e r t -T^Jl/- 2 -* h*->7 jl-jV) 
(9 U-yj^U>- 9 : J/^-JViy^y^ (3-tert-W-2 
15 h*>>- 5 ^7U 7*— /i/) (9 H-7 7M-L/>- 9 --f 7l/> v^?-7l/i/ 
(3, 5-i?-t e r t-7'^l/-2-^ h + ->7x-;l/) (9H-7A- 
9 i?y ^7Uv^ > N (9 U-yjV^-U>- 9 -<f7l/) (2-y 
h + y- 5 - > f 3 - 7x-;l/7 x^) ^y^;i/i>5> N (9H-77i/t 
9 — f ^U) (2 - y b*->- 5 -^7l/- 3 - h V J^JU^V Jl,7 
20 ;P) y>f;l/y7>, ( 3 - t e r t -7?-J\/iSji ^-jUiy y 7U- 2 -> h 

5 ^yU"7 i^yU) ( 9 H-7/M-ly>- 9 V/^-jVi'^ > N (3, 
5-i?7;;l/-2-y h + ^7xi/l/) (9 H--7yU^U>- 9 --r/P) ^ 
A>->5>\ (3-ter t-7'f;l/-2, 5-y^ h + ->7x-;l/) (9H-7 
7M-U>- 9 -4)V) ^>f-7l/i/5 V, (5 - t e r t -f^A/- 3 - ? n o - 
25 6 -y^->7xx;l/) (9 H--77M-U>- 9 --f 71/) v 5 ^ ^7l/i/5 

(2 -7'Jo4 i y7x — 7l/) o^>*- l , 3 - ^jczwU) v / 

>> (2 — T U o 3 — y fyl/7 jl— 71/) (f>^ D ^>^-i, 3 - 
A) ^y.^7Uv/5>. (2-TUo*->-3, 5 - ^71/37 ^-71/) O^u 
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3 -i^^c-j^ i?* f-jUi,?^ (2-7'Jd + ->-3- t e r t 
O^n^y^-i, f\zi/->5 > % (2 

-7'Jo^->-3-t e r t 5 - /f;l/7i^) {y>? o^>^- 

1, 3-i^^AO (2-7'Jo + y-3, 5-^-tert 

5 -^f;l/7x-;l/) 0? D ^y^_ lt 3 - ^x-;l/) v^^yUv^y, (2 
-T'Jo^y-5 -*=f-)V- 3 -7x^7x-il/) ( v ^ a ^ > ^ - 1 , 3- 
iSjL—jU) iSt^-JVi/^ > N (2-7 , Jo + i'-5-> ^yU— 3 — b V J 
i)Jl<-7 (->^D^>^-1, 3 - i?iJ=.yU) ^y^ yl/ .>5 >N (2-t 

'J o^->- 3 - t e r t -Zfj-Jl/iSJ^jl/i/ VjU- 5 ^yU7x-yU) 
10 n^>^-l, 3-^i-;U) (2-7'Jo + ->-3, 5-^ 

T^U^i^yl/) 0>? a ^>*-l, 3 -i^^yU) S^?-yW>5>. . (2 - 
T'J o + y- 3 - t e r t -ZT^)V- 5 h + ->7x^l/) 0>^n^>^- 
1. 3 -iSiL—jU) ^-jV^y > N (6-7'Jn + y-5-ter t-W 
-3-^do7x^) (^^n/^^^-^ 3 -^j^u) f-yu>>^ > N 

15 

(2-7'jD^y7x-;l/) ^yb->* n^>^ l , 3 - >>J^yl/) =f-jv 
*>"5>n (2 - 7'J n*->- 3 5^1/7 x^-y I/) ^yl/*> ? a^>^ l , 3 
.^^^^^^ (2-7';u + >>-3, 5 - 'J * 1~)V7 * — yU) 
C^yl/iy? n^>^ l , 3 -^J.— yU) y^^;Ui/^> N ( 2 - 7 ij D + ^_ 
20 3 -ter t-yf^i-yl/) ^yw> ? a^>^ l , 3 - v>i-^yl/) 
^yl/->5 >\ (2 - 7'J n^i/- 3 - t e r t -V^jV- 5 f-yl/? 

=f-J\/i/ ? n^y? l , 2-y3-—)V)i?y?-)\,i/3y^ (2-7'Jo + y- 
3, 5--y-tert-7*f;l/7x-;i/) ^7U-> ^ n^>^ l , 3 - s^jn^ 
)V) ity?-JVis3>, (2 -TV D^->- 5 -jt^Jl/.- 3 -7x^7 x^yl/) 
25 ^yl/->? n^y^ i , (2-7'Jn + y- 

5 f-yl/- 3 - h U y *-7l/S/U;l/-7i— yU) ^yW>^ p^y^ l , 3-^ 
jc^yi/) >M 5 > N " (2-7'Ja + y-3-tert-7'f;Vy^f;Py 

V Jl- 5 -J ^Jl/y (/3-Jli/?vOf l , 3 -^a^yl/) f-yU 

'>5>> (2-7'jD + y-3, 5-^7ivU7x-;l/) O^-yl/^u^y^ 
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1, (2-7'Ja + ->-3-tert-yf;l/ 

- 5 - J V^-is? f-A/*/-? w^y? 1 , . 3 - : J^—j]y) itt^-jVis 

(6-7>Jo + i/-5-tert-W-3-^PD7x^) (^f- 

5 

(2-7'Jn + v/7x-;l/) (2, 3, 4, 5 -t- ^;U-> ? n^>^ - 1 , 
3 -SJi—yl/) 5^7-;U->-5>. (2-7'Jn + y-3-^f^7x^I/) (2, 
3, 4, 5 --f Y^t =f-)\si/t7 u^yf- 1 , 

(2-7'jD^i/-3, 5 (2, 3, 4, 5--rh^^ 
10 JVi/?a^y?- 1, 3-^o.^yl/) ^y^ybi/^^ ( 2 -y ij D * 3 - 
tert-yf^x-^) (2, 3, 4, 5 -7- h 5 ^ =1-)\s : s? u^y? - 1 , 
3 - S^-^) (2-7'Ja + y-3-tert-7'fyl/-5 

yU) (2, 3, 4, 5-fh7yf;l/->^D^>^-i, 3 - 
i^/l/) i^^yl/>^> N (2-7'Jn + i/-3, 5-^-tert-7'f;l/7 
15 yl/) (2, 3, 4, 5 --r =f-JVi/?u^>?- \, 3-iS^-jV) >J 
j**JW><5>^ (2 -TV u*->- 5 -^^yU- 3 - 7x-^7x^) (2, 
3, 4, 5-fh7>f;b-/^D^>^-l, 3-VJL—j\/)iSji?-jUis?>^ 
(2 -TV nj-is- 5 -J ?-Jls- 3 - hV S ^JVi/i) ;U7 (2, 3, 4, 

5 -T- b5;< ^;l/->^ n^>^- 1 , 3-^jl^;1/) (2-T 
20 U o4^'>- 3 - t e r t -^yU^^^yl/i/Uyl/- 5 -pf^yl/^i-^yu) (2, 
3, 4, 3-^i—yU) ^^^yU^5> N 

(2-7'Jn + ->-3, 5 -^T^yl/7x-yl/) (2, 3, 4, 5 --f- h^T^- 
yUS/* n^>* - 1 , 3 -iSJL—jV) =f-)Vis3 > N (2 -y 1; p^j/- 3 _ 
tert-7*f^-5-y h + >>7i^;l/) (2, 3, 4, 5-fh7/f^> 
25 ?u^y?-i, SMfvU«>5>. (6-7ijp^y- 5 - 

tert-7*f;l/-3-^on7x^) (2, 3, 4, 5-fh7^f^y^ 

(2-7'Jd + ->7x-;W (tert-7'^k>^n^>^-i 1 3 - 
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;U) ^y^;U->5>. (2-7'jD + ->-3-^f;l/7x-;l/) (tert-:/ 
^7l/*>? d^>^- l , 3 - i?x-;lr) (2-7ijD + ->-3, 

5 -S^f-yl/? x .=.;l/) (t e r t-7f;^^o^>^-l, 3 - ^.xjiyi,) 
(2 -T 'J n*i/- 3 - t e r t -y^U? x— 
5 (tert-yf-;k>^D^>^-i, 3 - v*.x.=.;i/) V / =f-)\,^^ (2- 
TU o^y- 3 - t e r t 5 - yf;V7iz;i/) (t e r t 

^n^v^-l, (2-7'Jn + y-3, 5 

-y-tert-yf;l/7i^) (t er t-y^l/y^p^^-i, 3- 

(2-7Ua + i/-5-yf;l/-3-7i-;i/7x 
10 — yl/) (tert-y^l/y^D^v^-i, 3-v>i^;l/) 

(2-7'Jo^y-5-yf;b-3 - h';yf;l/->iJ;l/7x-;U) (t e r t- 
u^>^_ 1 , 3 - >>Ji^l/) >>y 5=-A">^ > N (2-7ijp^.>- 
3 - t e r t -y?-Jlsi?S ju- S-^^!^) (t e r t 



15 5 -i/T i JU7 jl—jV) (t e r t-7*f ;i/->^n^>^ - l, 3-^ijr.yt/) 
y7f;k>5X (2-7'Jo + y-3- t e r t - T^U- 5 - / ^-/7i 

(6-7ijD^y-5-tert --ff-Jls- 3 - 9 uay ^^ju) (t e r t - 

20 

(2-7'Jn + y7x^l/) (h V ^;l/>/»j;U->^ci^>^- lt 3 _ ^ 



5 -Vfi+fl/'y s.—)V) ChV^^-JUiyVJlyiy^TP^>^-l, 3-i^^—j]y) 
25 (2-7'jD + y-3-tert-7*f;l/7i^) (pjy 

^P->y a^O?- 1 , 3 - i?x.—AS) > N (2-TUu4- 

3 - t e r t - -y^-JV- 5 —tf-A/y xx;l/) ( Hi ^ ^l/-> U 7U>>^ 
1 . 3 -yjL^.;i/) vMf-yl/">5>. (2-7'Jo + <>-3, 5-^- 
t e r t-yf^x-yV) ( h >J / Z-fr's U ;U-> ^ - 1 , 3-^j^ 



- 1 , 3-i 



;U) S^^/US/^^ (2-7>Jn^y-3, 




IV) V / ^JV's^y^ (2-7 i Jd + >>-3, 
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4 8 

40 ^/T-JVis^ >\ ( 2 - 7 'J n + y- 5 - ^ fyu- 3 - 7 x-;l/7 
( h U / Tfr^ VjVist n^>^- l , 3 - v^^u) >^ f-;W>5 (2- 
T U o^>- 5 f-yl/- 3 - h »; ^ ?-)\>i/ ( h ij y ^;l/-> t; 

->^n^>^-l, 3 -s^ji— ^^f-;i/->^> N (2-7'Jo + y-3- 
5 t e r t -Zf^JXsV / tJ-JVis V 5 =f-)\s7 ( h V J ^-A/ ! y U Jl/i/ 

3 -yxi;l/) ^^^-;U->^> N (2-7Un + y-3, 5- 

(2— TUn4-->— 3 — t e r t -T^U- 5 h + ^7x- 
^) (h'J^^I/y'J^y^D^y^-l, 3-i^^l/) ^ * ^ ;U -5 
10 (6-7'Jn + -/-5-t e r t-7'f;l/-3-^nD7xx;l/) (h'J>^;U 

(2-7'Jo + ->7i-^) (>f ^•f f >- 1 --f;l/) f-yl/i/^ (2-T 
'Jd + ->7x-;1/) >^>- 2 — (JU) iSJ^jlsis^y^ (2-7'Jn + y 
15 - 3 -^;l/7i;;l/) 1 — -r ylx) ^ f-^v^ > % (2-7'Jd 

3 -jt ^JUy x^yU) >^>- 2 >\ (2-T 
Un^->-3, 5-^>^7x-;l/) (^v^v-i — OU) i^*-;l/->5> N 
(2-7'Jo + y-3, 5-^f;l/7x-^) (-f V-^ >- 2 - -f tV) i? * =f- 
JVis^y, (2 - 7 'J o + y- 3 - t e r t - ^f ;l/7 x-;l/) (-f >f?>- 1 
20 (2-7'jD + ->-3-tert-7"f;i/7x-^) 

(-f yfy- 2 >>y f-yi/>>5 (2-7'Jo + y-3-t e r t-7* 
f-yl/- 5 ;U) (>T V^V- 1 — T > N (2-T 

V □ 3 - t e r t -~7 5 - yf^7x^;l/) (-T >-r>- 2 ->f 

v>yf-;U«>5> x (2-7'Jo + y-3, S-y-tert-^f^x- 
25 /U) (^ 1 ^ ;1/i/ ^ >N (2-7ij D + y-3, 

tert-^7x^) 2 -^-yu) i^y >n (2-T 

>; n*»>- 5 3 -y^—^y^—ji) 1 ->r;u) 

^->5>. (2 - 7 'J o + y- 5 - ^f 3 - 7 x-;i/7 x^i/) 
-2-4JV) iS/3 L Jli/5>, ( 2 -T 'J n + ->- 5 ^JV- 3 - h >j > 
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4 9 

ji^yU) 1 -4)V> is/ f;l/->7 (2-7ijo + .>- 

5 -yf-yl/- 3 - h V * f;k>iJ;l/7x-;P) (-T 2 ^y^yl/ 

*>5 V. (2 -T U o + *>- 3 - t e r t --f+fi/V* =J-jVis »; ;U- 5 
7 ifjtf-jisis^y^ (2— T'Jd^->— 3 — 

5 t e r t -y^f-Jl/iS / =f-j\sis >J 5 — M ^JU7 (-f y^fy- 2 --f 

^yf^y7>s (2 -TU d^->- 3, 5-^7;;l/7x^l/) >-r 
V- 1 >>y (2-7'Jd + -/-3, 5-^7;;V7x- 

^) (>f >-r r >- 2 -f/U) v^^A->-5>, (2- 7 ij D + y-3-tert 

10 (2-7'Jn#j/-3-tert-yf;l/-5-n + i/7x-;l/) (>f >x> 
-2--T;l/) S^?^u->^> N (6-7>Jn*->-5-t er t-^f;l/-3- 
^ Da ^^-^) 1 — f ylx) (6-7iJn + ->- 

5-t e r t-7*f;l'-3-^OD7x-;l/) (-f >-r>- 2 — >f 7U) 

15 

(2-7'Jn + ->7x-;l/) (9 H-7JV*u>- 9 ---OW) iM^yU*>5>\ 
(2-7'Jn^-/-3-y^7x-;W (9 H - 7 Jlsst Is > - 9 --f;U) -^^ 
5^->^> N (2 -T y □ + 3, 5 - jl^I/) (9H-:7/M-u 

>-9-^;l/) >f^^yl/->5>. (2-7'Jo + i/-3-tert-7^7x 
20 — ;U) (9 H-7 7M-U>- 9 ->f;l/) is/^jVis^ (2-7'Jo + i/-3 

- t e r t -7*i-)\<- 5 -/ ^Jl/7 iL—jl) (9 H--7yU^U>- 9 v> 
^^^^>s (2-7'Jn + ->-3, 5-y-tert-7*fA/7xi;l/) 

(9 H-7/M-p>- 9 — T yU) ^y^>>l/i/^> N (2-7'Jo + y-5-yf 
J\s- 3 - 7x-^7 (9H-7yi/tuy-9--f;i') >^ > N 

25 (2-7'jn + ^- 5- y f ^- 3 - h 'J ^ f ij ;U7 x-;l/) ($H-7)V 
^-U>-9--T;U) -^^i/^v. (2-7iJo + ->-3-tert-W 
v^^l/vU^- 5 -*3-)\s7 jl—jV) (9H-7;I/tI/>-9-^^) 

(2-7 l Jo^i/-3, 5-^7;^7x-;l/) (9H-7;l/tU^ 

- 9 --01/) i^^;l^>-5 (2-7'J n*->- 3 - t e r t -7*=f-)\s- 5 - 
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5 0 



y h^ris? i^yb) (9 H-Z7JWrls>- 9 --Ol/) ^;W>^ > % (6-T 
i; n + i/- 5 - t e r t -y*3-)l/- 3 -^pn7x-yl/) (9 JViSr U> - 

9--Ol/) >>y ^^i/^ > N (l-7'jD^yt7^1/>-2-'f;l') 
(1, 2, 3, 4 r- f-yl/i/^ D^>^i>i^i;U) -/^^^ Ctlb© 

U^M-*^ t e r t -^yu^^^yl/^yyu^-^i/, ^ b4^>y b + vid^M 

h'jy^y^D^V^^x-yK n -T^n tVUv'^ a^>^ ^jr.^.yK ^ 
7U>^ n^>^ ^ij=.yl/ N sec-7'f;^^o^>^yi-;K tert-7 

^yu-r >f-;K:^IL/db^, 2-y F + ->7i^3-7x-;i/-2- 
^ h + >>7x-;K 3 - b U y ?vl/'> 'J;U- 2 h + y7i^;K 3- 
15 t e r t -T^I/v^^l/v'Jyl/- 2 V*i/7 ^—MZ^.Ltzit^Wl^ 
t^^tz-f&H (2 b) 



Cp 2 ^ R\ R 2 , R 3 , , R 5 , R 6 N R' (i^n^nHfjieifiic:^ 
^-^t"o ) 

25 T^$ft3g^>?o^>^:r.^,Wt:^ (J£Tb\ C2b] tfa-f&o ) 

^nt.®^ C2] ^-OlfeSCp 2 Jcifctf n^y^jL^-i- 



20 




(2b) 
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5 1 

5 T§&£nT^T&J;^log|l^£fcl ~2 0<Dfi&->U/Ug N ^oy>^-CPffi 
&£ftT^Tkci:^j^JIC^£fe 1 ~2 O^DT/Urj + i/S, ^oy>i^li$ 
ftT^Tkcfcl/^^JgH^ifc 1 ~2 0 ©T^l^M-^S^ ^ n y y/l^trB^ 
$tlT^Tt>cfc^j^S^ : ?^l~2 0<DTV-JV**is^ j^^^ 2 ~ 2 0 

©2i^7^siim <k^ cn cfc^tiisx 1 . x 2 iLTMie 

fcMtefc C2) J:*fLta»0. 5~3*/MS. #*L<ttO. 7-1. 5^ 
s e c-:/?- 71/ A N tert-^;l/'Jf^A N U ^ A h U y5^> y 

25 iiSO. 5~5 ^/U^cDfgfflT^^o 

^T^>, n-:7>7l/7$ > N tert-7f;l/7;X n-t^f;I/7^>, 
n-^WUT x > s T-U>. ifl/>^7; 1 i7 ; Wk^&k 
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5 2 

I i?-n --73-J\sT I ^-t er t-^f;i/7;>, ^-n-^^^-yl/ 

5 >x h U-n-^-^^-yl/T^ h'J-n -7*£/;l/T $ > N h 'J 7 * -r-yUT £ 
>\ N, N-i?y ^-;UT^U N, N, N* , N* -f l/>y 
T^>. N-^^;Ut°o 'J 4 -yy ^;PT ~ J try y>tt<t*©j&3«y ^ 

10 $F£ L < tt 0 . 5 ~ l o e;HSx $ £fc£?£ L < (i 1 ~ 3 *;H£©lfi 

<if©Igfl**^t7K*»*lis fh7tFn77^ 1, 4- 

20 n**n#afcL<(i2aj[6i±«rii^LTffl^&n. to^fflK^^ c 2 d ic 

*fLTiI3?l ~2 0 L< (23 ~5 0 MteOiEBre&So 

•to&mt&m [3] «-isi^3to^Tt>«fcv^o s^ffliKtta^-i o o o cj£i±^ 

©S&j&JB(T\ ^L<(i-80~l 00 0 C£>fSfflT-&& 0 
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5 3 



±§B© CXgl) fcffi^£4bi^5 C2] MISL/cJ^tC'fbl^ [2 a] 

<Mbi^ (2 tO 4b£4£l C2 a] teOTic^-TifcfrK CX@2] 

(Xg 2 ] 
-^^ ( 9 ) 



TTfto ) 



(5£tK Cp 3 (i->?P^V^i^U^>#te£W^£»£^U R 5 . R 6 

20 te^n^ftffitztmcmm&Tji^-o ) 

&Kmz-&, ik^^7k&fcjfctf-ttx4t&®] (2a) ^Hiitsiio 

4b-£$3 [9!) iLT«l-7 r Dt-2-^ h + y^>t">, 1 -^n^e- 3 - 
^ ^-yl/- 2 h^>^>-fef > N l-^o€--3, 5 -VST-JU- 2 h + ix 
25 ^>-fcr> N 1 ~^n^E- 3 - t e r t 2 -> h + '>^>-tf V. 1 -7 
o*- 3 - t e r t - "/f-;!/- 2 - y h + j/- 5 - ;K>-tf i-yot 
-3, 5 - : J- t e r t 2 h^-X^-fc: > N 1 2 
b^>- 3 -7x-M>-tr'> N 1 2 h + y- 5 3 - 
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(9) 




Cp' 



i 3 (4) 
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5 4 



1 -/ot- 2 - / h^->- 5 -jt ?-Jls- 3 - h y > t-;u-> y ;u^>-t?>. 1 - 
T'ot- 3 - t e r t --y^JW * ^fr's V jU- 2-/ h^X>-fer> N i 
0*- 3-tert V j]/- 2 b4^>- 5 ^Jl/Ky-i? 

l-^D*-3-t er t-^f;l/-2, 5 - h 4- X>-t?>. 1 
5 o-t- 3 - t e r t -Ztf-A/- 5 no- 2 —/ h^'O-ter 3, 5 - 



7l/^>-br> N 2 -7'Jn + -/-l 5 2 — T 

■j n^*>-l -:/o*-3 - t e r t -y^;U^>-tf > s 2 — T U n*->-l - 
10 -?u^-3 - t e r t -y^;U-5 - / ^U'O-tr > N 2 

n-t- 3, 5-;-tert -T/^yl/^V-tr >\ 2 -7'Jo^y-l -^a^t- 
3 - 7x^K>t'>, 2 — T U u 1 -^a^E- 5 3-7x^ 

;W<>-t?y x 2 -TU n + 1 -^o^- 3 - h y p< ^yl/^ y yKy-fef > N 2 
-TV a^i/- l -^at- 5 3 - h y y y yl/'O-tf > N 2 - 

15 7 l jD + ->-l-7Dt-3-t e r t-yf;Ui?yf;i/->iJ;l/A;>^^ 2- 
T V n*->- l -zfa^e- 3 - t e r t - -ftf-A/V* y jU- 5 -y ^Jl"< 

2 -T U n*-i>- 1 -^Dt- 3-tert 5 h**>^ 

2-7'jD + ^-l-^D€-3-t ert-W-5-^OD^> 
-tf>. 2-7'Jn+i/-3, 5 -i?7 ^ Jl- 1 -^n^^y-tf^ 1-T'Jn* 
20 2 -^oW^ L/>^t"»$nSo 




£ fcs y h + -> t> L < iiT U o 4- > yU** i/, xK->, t e r t - 
^>^i?jc^y t^S, -r h^y ^yU->? n'O^a.^y ^vg. i^yui/? 



tVl/ •> ? n ^ > ^ ViL— y ^ n - -f f-yu •> ^ a ^ > ^ -^aur. y ^ 



2 - 



7'J n*i/-l - 



2 -7'Jo + ->-l -7d^-3 -yf 
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5 5 

s e c u^s>^ iS^— y f>S, t e r t -y^-JUiy^ w<y$ i? 

^ >>jr._=. y •f f >-S, n ~^\^r >jV>^ w<>? ^jl^l y f^>g N n 

h y^f-yu^yyu^^n^v^^i^y tert 

itjt^JU*! >-r^y ^^;b-r >x r ^ y n-yDtVK>f-'J 

-fV^DtVU>r >f-'Jf>S, n-^f;K>r^'Jf>S, sec 
10 -yf-;U-r >x- U ^>S. tert-^H>f-iJf>i, n-^>^;l/ 

>^ y ^^-^>^yb^r >^ y t^>s. n -^^u^ y -r 

n -^"^ f-;l/-T y n --r ->;u-r V^— 'J t^vS. ^ 

y -^vs. y t-j\s7 -*-7^>w >5^y^> 

h v^^yi/i/yyu-r v^-y^ys. h y ^^;u-> y yu^ >^ y -r >g s 

15 t e r t-yfyl/^^f^^iJyKVf-'JfVS, f h5t Ko-f yf-'jf 
^yi/^-u^iy J T-ji/yjUstr v~ y -f^g, 3=->M/:7;m- L/^ y 

^?-Jl7 y -r>g s ^i^yU-7;l/^-u^y t^>S. n-yotf 

yM-u^UxV^ i>-r vyohVi^M-u^y^:^ n -7>;u-7;M- 1/^ 
20 y-f'vS. s ec-'7'f;l/7;l/^Uz.)jf^ t e r t -7TJU7j\sj- y 

^-tert-T'Wyl/tU-'JfvS, n -^yf-jvy fr* U— U 
^^S. t>^^>^->>U7 71/^-u^. y •r^S. n — 'v^wu^yM- y f^g, 
n -^-^^yU^;l/?M^^ y -r^S. n --r v'A^ylofL/^. y -^>g^ n-K-7^> 
25 ;u-7;M-i^y-^>g N 7x^;l/7;l/tl/-'Jf>S > ^-7x^7;l/t^ 

b V / f-jisi/ y y fx- h y ^ ^/v y yu^M- y ^ 

h U^^yl/^y 7U^;U^-U/-=.y t e r t -y^JlsiSJ ^yW> y ;U 
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5 6 

y ^;U->^ n^>^ iSjl— y 5 s t e r t -^jc^ y ? 

a^Sft^I C4] iLTti, mii'5-yf'Jf>-->^^>^-l, 3 
5 - 2-tert-^-5-^'Jf>->'^D^>^-l ) 3-^ 

2->f;l/-5-yf'Jf>->^D^>^ - 1, 3-^i>, 2- 
t e r t —"73-J\/ ! J* U 7U*> U 5 -^f- 'Jf>-i/^ o^>^- 1 , 3 - y 
2-h'jyf;l/->'J;l'-5->f'Jf>-->^D^>^-l, 3-i?x>. 
5-fvyDf'Jf>-->!?a^>^-l, 3-^^>, 2-ter t-7f^ 
10 -5 - ^V7 , Dt°'Jf>-->^a^>^ - 1, 3-^i> N 2-^^;I/-5-^ 
V7Df'Jf>-->^n^>^-l, 3-yx>, 2-ter t-rwyj 
'J 5 - ^ y^o h° i; f> - d^>^ - i , 3-^x>, 2 - h U ^ 
*\/l/v"Jyl/- 5 ->r V7*n fcfi;7f>-.>^ o^o^- j f 3 _^^ >n 5-(l 
-jc^U^d t°y-r» 1 , 3-^i> N 2-tert-^f 

15 JV- 5 - ( 1 -^=f-)Vfu t°U-r» - d^>^- 1 , 3-v>a.> N 2-^ 

f;i/-5 - (l-xf^pfjfv) -->^o^>^-i, 3-yx>, 2- 

t e r t -Zf^JVi?* U ;l/> y yU— 5 - ( 1 - Ji^ypya t° y 5 s » —>^n^ 
>^-l, 3-v^> N 2 - h y> f-yu->>jyu- 5 - (1 eyf 

.20 ^-1, 3 - 2-ter t-yf;l/-5-^7xx;^fiJf>-->^ 

d^>^-1, 3->>Ji>. 2 5 -^7ix;Mf'Jf>->?D^ 
>^-l, 3-^J^ 2-t e r t-yfyl/^y 'J;t/->'J^- 5 -^7xx;l/ 
>f-'Jf>->^D^>^- 1, 3-^i> N 2 - h U *3-JUisV Jls- 5 -^7 
^ y ->i> n^>^- 1, S-^iVfii^WbtlSo 

25 ft£<Ki [4] <D&m*Wk&Ql C9] {C^fLTil^^O. 5-3^1/^ if* 
L<(i0. 7-1. 5*;Uf&©f£ffl-e*So 

W^TyU^ y&JBMfc^i LTfcL ^RteV^A-y^A, .xf-yi/y 7-17 A N 
n -T^WJ f 1 '? A, s e c-7"f;l/'Jf 7A, t e r t - 7"f ;l/>Jf >j 
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5 7 

^w;*-tfA % tf^M^A, 7x^iJf)A, TUyl/U^^A^^iKiJ 

5 *6ffl*tt0. 9~2. 2 ^;W£<z>$ga N &JSv?** A<D{£ffl*« 0 . 9~1. 

*twl/A7 i K&£'©T ^ K&jgj0| N T-tr h U ;k :/n hT^-j=. h V ;K T-tr h 
jg s ^^dd^x y^nox^y, ^nn^>-tf>. i? ^ n n'O-trV&if 

*f LTiI3? 1 -2 0 0 life, L < (i 3 ~ 5 0 fi»&CD*gfflT&So 

h L< ii&te7K»ffift££ta;iTt>J:^o RjtCfflJKtiSiS- l o o°cJ^_t^o 

"C*5ci*^ &jS^*->^A£ffl^&i§£te l o~l 0 0 o C©$EfflT&£C 
£i><*ti**tijt?$ LA\, 

^\^<\tw^msL(ommwL\tm^fzit^ w ic*fLTii3ti~2 o 01 
mm, t < « 3 ~ 5 o a*f&©iEffl-eafe^o 
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5 8 

SO. 0000 1 — 0. 1 ^W&CDfSffl-C : £>-£ 0 

io n&m (2 a ] t±. ^< L-z&h>tizmm<Diz£te<D mm 3) icffli^nt 

15 

•>^A^r*nx.. ifc^TMt£-«3 CO Zljax-tzWi, &tzltmiBtoz.4l£tVo (9) . {b 

^ co &£&mi&TJu*v&m4i&®bL<te&m^r*i'*2*&iiQtt®. 

20 tefflL&S§i«fc:ta;Lfc<D^t^ C3) m^citaot, en 
±E© CXS2) (cffl^S-fbi^j C9) ttOTi^-Ti*?*?. CXgn £|g 

cx*m 

25 (10) :fc.fctf— JftxS (11) 

R 7 Y 5 (11) 

T^$n§Any>tt (J£iTs Ibl^J Cl 1) tm~t^ 0 ).*46S©#STt= 
^^ttjb^i (9) ^JgJif SXjgo 
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5 9 

t*-^D7^f F, T U oT-f Kn 2 -?pp- 2 -T/p^^yUT/p-^ 
5 2 -rot- 2 -yo^^yl/yn^^ H\ 2-^f;l/- 2 - ^0^-^0-7^ 

lfk>tl& q Cl ID CIO) (CStLTiiStO. 5-5^ 

;W£. #3 L< (*0. 9-3. 3*7UfS©fSIBT*5o 

10 MiLTd flJ^wrTkBrtfcy^A. ^'jfOA, mmixv**^ ?K 
^kUf-^A, 'jf^Ay u^r>Ai h^-> k\ TkK-fb^- h y 

K\ *A N ^BE^U^A. U*A n TK^b^U^A. #y 

•7 A y h 4- •> b\ # U A h * ■> Ktt ch*<£>MM£S, 

15 ^f;l/7^, iWS>, n-yDt^7;X >f y^n tVl/T ^ n- 
?>yl/T£> N tert-yW;>, n-t^f-^Ti^ n-fWI/7; 
> N T-U> N xf |» ; 1 ^7 ; Wb^, 

i?xf ;U7 ; it- n -^o tf;UT ^ n -T7°p tVl^T i- ^-n- 

?*j\,Tl>^ i?-tert-/f;l/7;>, ^- n -tf- ? ^-yUT ^ ^-n 

20 -ri/;l/7$ X t°P »; ^-^^ ^yuy*>^1f ^7xxy|/7;^ <i i;- 

tVUT^V, h'J-n-7f^7;^ v^-T V7°p t°;Ui^yl/T ^ > N hU-n 
-t^W;>, h'J-n-fWi/7;> s Ml7z^7 5>, N, N-v* 
y^-/UT-U> % N, N, N' , N' -fF7yf;l/xfL/>y7;^ N-S 
25 *-7l/hfo U S?> % 4 - i^y W U t"'J >*>/j:i'Of3f 7 i WMtu-, 
tzTi >4t&®, 

^^yl/U^^A N xf;i/ijf 7 A N n-^^y^A. s e c - y 
A N tert-yf;l/'Jf9A, U A h U f-J\/is 'J yUT-tef- y h\ y^ 
AT-tr^y K. h y y^yl/i/yyi/^^yl/y^OA. t'—JVVf-^A^ 7xx;l/iJ 
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6 0 

*F*L<*±0. 9~1. 5 ^W&©*BfflT&5 0 

Oitfrh V -n-zfxn tVUT^^E-— OA^7>f K\ ^>-^;t/ h 'J-n-y^ 

-t©ffiffl*{i-fh^«B CIO] (c^fLTii^TO. 0 0 0 0 1 — 0. 5*7M5. 
$f£L<ta0. 0 0 0 1 ~0. 1 ^W&©fSffi-c7;fc&o 

20 ^Utt^jgl. ^^dd^x >>^naj^> N ^oo'O-t?^ o n-*\>-fef 

25 l < it 5 - 3 o mm.fe<D$m-z& £ Q 

igSfe.t^M^^fccDt.'fl:^ Ci o) £jta*-> tfvV-efl:^ Ci n 
*.ntf«fc^o SJBiSWtiafi^r- 1 0 0 °C£l±mm<Dl%&£lT, iff * L < tt 0 — l 



WO 97/03992 



6 1 
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o o°c©$Effl-e&3 0 

4b£^ (9) e>ftft*x&ft£ft C9] W>Lt«*tt*7fcftL 



15 



CIS 5 ) 
— «5$ ( 5 ) 



20 




(5) 



25 6 ) 

M 2 Cp 2 (6) 



f 
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6 2 

^po (2-p< h4^>- 3 f;i/7x- ?pp (2-y 

5 h + S/-3, 5 -i^/^JVy iSJ^Jlsis^y, (3-ter t-^I/ 

- 2 h*->7 yu) ^uD^y^i/^X (3-t e r t-7'f;l/-2 

h*->- 5 7-71/7 *.=. yu) ? no : J t >s (3, 5-^- 

tert -"7*7^1/- 2 — y h + i/7x-;l/) ? p p ^ ? p p (2 

-y h + y-3-7x^^7x-;U) y^f;l/^7> N ^nn (2-^ + 
10 5-yf;l/-3-7x-;b7x^;l/) y^f;l/y7>, (3-tert-7'f;l/ 
v^y ^yui/ U 2 h4-->-7 i— ;u) ^po^^;|/->7X (3- 
t e r t -~f?-A/i?/ "f-JV'y y 2 h + ->- 5 t^U? ? p p 

fvl/->"5 ^pp (2 h*->- 3- h V * J\s7 if / 

?pp (2 h^v- 5 -y 3 - h yy fyi/->'j;i/7x^. 
15 ;u) s^^A">^> N (3, S-^T^P-Z-y h + ->7x-;l/) ^op^y 
f-Jl/i/^y^ (3 - t e r t -7*?Jl- 2, 5-v?y ^->7x-) ^dd-;^ 
^;l/">5>. (3 - t e r t —Vf-A/- 5 —?ua— 2 h + y7i-;l/) ^ 
p p i? t zf-jVi'^ >\ 

(2-7'Jd + ->-7x-;1') £ p p i?y ^-JX/is? (2-7'jD + y-3- 
20 ^^^U^^^-^l/) ^pp^y^;Ui>5> N (2-T'jP + >'-3, 5-^^^;l/ 
•7x— ^PPi^ 7^l/">-5>. (2-7'Jn + ->-3-tert-7'^7 
^— ^) ^noi?^f/k>7^ (2-7iJn + -/-3-tert-7'f;l/-5 

i— 71/) ^nn^yf ;1/->5X (2-7 i Jd + ->-3, 5--^- 
t e r t-7"f;l/7x-;l/) 9 uv -J / =f-)V : s3 (2-7'Jd + > >-3 - 7 
25 x-;l/7x^;l/) ^PD^>f;^7>, (2-7'jD + i/-5-^f^-3- 
"7 i'^7i^;l/) ^noi;^;l/->7> s (2 -7'J d + ^- 3 - t e r t — 
-7=f-)\/'J^ y ;t/> ;7 p p v> y 7^1/ •> -5 (2-t';p + >-3 

- t e r t -T/T^Uv^^/l/^yyl/- 4 - J ^-Jly ? uu if / 

(2-7UD + -/-3 - h'J^f;U^'J;l/7x^;l/) ^Da-^yf ;i/-/7>. 
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(2 -TV n*is- 5 ^71/- 3 - h y J ?-)l>is y )V7 x xwl/) tuu'Jt?- 
J)y : y3 (2 - 7'J n*->- 3, 5 - >>T '5 ;l/7x-;l/) ^ dd-?> 

(2 U 3 - t e r t -T^U- 5 h + ->7 xxwl/) ? pu 

yyf/l/->5>x (2-7'jD + ~>-3-t e r t-7f;l/-5-^DD7i- 
5 ;t/) ^nD^^f;l/->7X (1 -TV a*">±7?uy-2--( j]/) ZuuV 

y;M-^> N t e r t — -ff-fri?* 3^l/-> >J j]/?t*-i/^ / h + ->y h^Xc^M 
L/^t^-^k 9 o a p p ^x^yl/*>-5 > N ^ppi>-7 x xwl/ 

A. #y^A N ^ h y ^Ate£WiJjF£n&o 

15 P^>;? yx.xvUy A. i^A->^ o^>^ i?xi;l/ij 5^ A, b'j^ 

^Uf^p^y^v^xwW; 3^A N ^ ^yl/->^ o^>^ ^ai^;i/U 
A N -x^;l/->? ^x.x.;w; f-^ A, n -^Pb° p^>^ ^x.xwl/ 

y^A N >f v^p fcVW>? a^>^ yx.xwuy ?^A N tert-yfyl/^^ 
i?x.—j\,V A, n-:/^;Uv'?p^>?>>x.xvUy^A N sec 

^A. -^-t e r t-yfyl/y^D^y^^xx^ijfOA, n-^+->;U->^ 
JUis V 9 n^V ^ yj.j=.yuj; 5^ A N t e r t t ^U-> y 

p^<>^ yjcxwuy 5^A N >f y^xwi/y ^a n ?-;u-f v^xwuy ?-^a n 
25 7x^H >T ; ^;by ^ A. 7yl/*»>— ;I/>; 5^A N 

p^>^ yx.xwi^ h y ^ a n y ^/i/->? yjL^ju-t- h y £ a n t- 

h^^^yi/i/^p^>^i?xix^yl/^- h y ^A s t e r t -7^JUis? p^y^ ^ 
JC^yU^- h y r> ^ n n - 7f q^>^ ^xx;l/t F ij ^ A, hij yf;i/-> 

V Jlsis? v^O? ifju—jisj- h;«*a % t e r t --Xf-)\,*J* f-)\s*s U ? a 



WO 97/03992 PCT/JP96/01975 

6 4 

iJij/A. t e r t --fT-fris? o^<>^ yl/ 
5 ^>^>?ji^.yu^ i; t e r t-yf;l/^^;k>ij;l/->^n^^-;i- 

< « 0 . 9 — 1 . l ^-;W&©igffl-e£> -So 

< It 5 ~ 3 0 m»te<Df5ffl-£££o 

^^tlf^i^t^o R^SS«±ii^- 1 0 0 °c&±mm<DB&\>iT-z-& 0 s 

20 Jif* L< it- 8 0 — 3 5 ^CDfgg|T*So 

4l£t® [2b] « N C0.i7(aTIbn/;M0^t^O CX^3] fcffi^ 
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5 fc&rfiiis-rsc: * 0 

[ISO 

Yb^J (9 3 *5«fctf— **5$ (7) 
10 R 1,2 

-e^$ti§^N7^ Rb^ (JSCF. 4bi£^ c 7 d <hflnr-s 0 ) ^mrjvij y 

15 t^m 

0^5<fb&#f (7 J iLT(i^^DDv?^f;k> 7 >, i;^oo^7i^l/y 

4b£r^ C7] ©figffiSMtfb^J C 9 D (C^LTilSO. 5-5 0 ^;Wg> 
L<te0. 9 — 5 ^;l/f&©$BH-e*,^ 0 

W$S7;U# y^JH^b^i LT«y f/MJf^A, xf;UiJf^A, n-^f- 
rt/yf-tfA N s e c -T^l/y t^^ A s t e r t-yf;l/'Jf-OA, y^«7Ah 
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^a n t*-/i/y^^A. 7x-;i/'jfOA, tu^u?-? Att Aft 
frfrz^mr )\yt> »;&jpMk^#it> l < AoMiauft^ 

5 C9) fc*f LTiI3t 0 . 5-5 ^;H£ N L< teO. 9-2. 2 */W&©$glB 

10 1,4- i?^-+-y- >te£<DX--TJls$*mm, .^^if ^ X* y y^7; Kn 

>^on^^> s ^^nni^> N ^DD'Ot'x 

15 j£te^n-eftj£&*>L< ti2aiJ!ji±«rjg^L'rffli^n. ^©^ffls^-fb^ 

C9] IZMLXM^I — 2 0 OMfS. £P£ L< ti5~3 0 M»&©ISfflT?i&* 0 

*isb, mx.\ifm\m&m c 9 ] *5i^w«T^* y &«ft^ t> l < i* 
(i- 1 0 ot:JBt±«ii©»^jE(T"e&t). W$ST7i/77 y£JBfti^£ffl^6t§-£ 

ti-8 0 — 4 0°C©|Effl. &Hv7'*->'>A£ffl^.5Jfc£-lii o~l 0 0 °CO$g 

te<!f©$^f2R/Nuyi/ N a^ftp^W a^ft-xfvk aft^^&ifcDTVl/* 
;i/^D7*Wk^ 1, 2-^^onx^> N i, 2 -^•/d^ji^ >t£if<oTJU 

3T0. ooooi—o. l *y^g©lSfflT?*So 



WO 97/03992 PCT/JP96/0197S 

6 7 

L-cm&ti&ik&m C5) cms] 

£^ 4t£r^ C2bJ «J!^T*c^f t*J*). CIS 6) *STS!!5fe^-S c <t 

10 T£<5 0 

CIS 6] 

*b£r^ C9] jftxfc (8) 

R 6 ^ /Cp 2 

^B' (8) 
R 5 | 

15 Y 3 

y 3 tt^oy^ji^u b' . cp 2 . r 5 . r 6 ti^n^n^E 
20 t§m 

25 t#&^i\ 3vmm z Pte£'j!)<mfz>tiz>o 

frfrZtt&Ql [8] tLTii. no O * n-sy^ v>jh^;1/) ^ 

;P->5>. ^ n o =f-)]s : str ifx.—ji,') ^dd-^ 

("5 s - K-5 / u^i/? /l/) > s ^no^^f-yl/ (t - h "5 

^yui/^ a^>^ v 5 ^— ->^>. ^ □ a (t e r t-7f;w>jn^>^-; 
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—AO ">5>. (^f Vt* >- 1 — -Ol>) ^aoyy^^y^^ (>f >- 2 
— f ^U) ^Dn^yf;l/i/7>v ^Dn (9H-7;^l/>-9-'f;l/) 

5 7^1/:/:? v^jl^/K n-yf-yV^^ n^>^ sec-:/ 

t^/I/S/^ n^>^ i?3L—ji,^ t e r t —~7*)\/ ! J* y ;U->^ n^>^ 

$F£L<teO. 9 — 1. 2*/H&©fSffiT?;fe-£o 

y ^ ^yui/ y yuT-tr^ y k\ y f)A7tf y h\ h y y f-yus/ y jv/ =f-j\, y ^ 
t*— yuy 7xx;i/ijf^^ ryyuy^^A^i'cw^y^^A 

20 w*RTyu*y^jHJefcL<tt^av^*r/^A©^ffl«(±-fk^ C9] «c*fL 

Tii^TO. 5~5e/U^T**5. W«T^*y^JR^^|©fiefflJ6tiO. 9-2. 
2*yHS©fgB N ilTn->7AOfffli{i0. 9 — 1. 2 *yM&©l5ffl"r«& 

25 m-tfo-t?^ hy^>, +->u><i:<ir©^rSK^k7K^«i«. ^*-y->. 

^yMwu ^ T ^ Ktt£*©T ^ K&iSiSk T-tr f>- h y ;k 7"d t 0 *^ h y ;K 
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¥5 on t ^ > N v ? ^nnjn^> > ?on^>-tf> N i^nnO-tf 
C9] 0 omm^ L< 5 ~ 3 0ilfiOiiir*§ o 

^^A^RBtfc^sctf^^? :it>t^5o Rfofamumn- i oo 

10 ~4 o°coigffl. ^sv^->^A^ffl^sii^«i o~i o o°c<Dm.m-?&z> 

15 '^fl^WM-. 1, 2-y^DDX^> % 1, 2 - ^y'p^-x.^ ^njrt-OT^^- 
yl/ y / x n y wb^& w e>n. ^offflK^iv^ •> * a LTitst 

0. 0 0 0 0 1 —0. 1 *yi/^6D|giB7?*So 

20 <Dmm&mz>o ^Kmz^x7^tmm^(Dmm^m^tzm^^<DKm^ 

M^§4tn(i'J:^ 0 LTmt>titzit&® C2 b) « % $ 
IS> * 7 A ^ p t h ^ 7 7 i'O^ftia Ttl $ lit 
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[Wi7;K--5AM (A) ] 

fr&m-e^&o $f*u<(i, (ad — «a; e 1 . Aiz 3 - a -e^$nsw« 

7^^A{bl^> (A 2) — jftiC l-Al (E 2 ) -0-) b Tr^^tli) 
5 ^^WT^^OT^^ y Rtf (A 3) — E 3 {-A 1 

(e 3 ) -o-} c a i e 3 2 ^snssiis^wrsiijytoT^i 

01 U E 1 > E 2 s E 3 JK*»l~8©jK-fb7K*aS.-r**3s £T©E' . 
■£:T© E 2 M'itOE 3 ttHClf*oTt>a<£oT^Ttau 0 Zli7jc*IgC 

10 (i 0 < a ^ 3 b « 2 J£U:©ffitt£x c it 1 JBLh©S£»£^-ro ) © "5 

— J&iCE' , AlZs-a -V^tl^^kYJUi—^Mt^ (A 1 ) Ofl^J 
<h LT(^ -MM?-yP7rt>$— tfA N h U JC.f-;UT-/U5 — A N hU^otVUT 

15 T/P+;U7yl/5— ^A ; yy^-yUT^^— ^A^n-5^ h\ v> -x^;U7;l/ 5 ^ 
A^d^K. bf;U77Ui — V A? o^-r h\ ^Yv^jyK-OA 

/N^n^-T H\ > ? ^^->;l/7>'U^ A^ K3P© i?7^+;l/7^ $ — *j A 

^ n^-r K ; /• ^;U7;l/i— ")A^^ o^-r H\ J-f-yU77l/5 — 1> I* : J 9 n 5 -f 
F\ :/n tVl/7;l/^ — t7A^ h\ v "7>;U7yU ^ — * A i?* n 5 >f K\ 

20 ^+i/^7;K-^A«^^D7^ Kf©7;l/+;l/7;l/i^^Ai;^n7^ K; ^ 

/• ^-jx/tjvi ^^a/n-t h\ v ? i^;i/7;u^^^A/N-r K^-r h\ y^n 

4- >;i/7yu^ ^-0 A'W K^©^7;u^yU7>'i/ i A/n-t K5f K$££ 
25 Jtf£L<fcU h y7;l/+;U7^^-«>AT*f9x L< \U F'Jxf/i/ 

7^— ?a n h y^f-;i/7^^-^A-eab^o 
—tea: [-Ai (e 2 ) -o-} „ r-Tfkzti&mig&m-f&mWi&TJii j* 

(A2) . -jfta; E 3 {-A 1 (E 3 ) -0-} e A 1 E 3 , T^£tl£ 
#Hfi£Wt"5*|!K©7;l'S y > (A3) i:fcl^ N E 2 N E 3 ©SWJdiL 
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^J^^Cch^-et^o b«2J^±©^Tr^^, c{ilJ£(±©^-e*>So *F 
£L<li. E 2 S.O*E 3 fi^;i/g N VT^Ug-e&i^ b(*2~4 0. c it 
5 1 — 4 o-e&& 0 

Mfc<£40j (B) ] 

*3&Wfc*5^Tfl:£4& (B) <fcLTl±. (Bl) -/&5£ BQ' Q 2 Q 3 
^tia^Oim (B2) -jftsCZ^ (BQ 1 Q 2 Q 3 Q 4 ) " T?g$ft£ 
15 ***fl:£4^ (B3) -M;5£ (L-H) + (BQ 1 Q 2 Q 3 Q 4 ) - ~e^$n 

BQ' Q 2 Q 3 T3c$n****fl:£-48j (Bl) (Cfc^T. B (i 3 AS 
©J^lffi#^©*^JfC^&^ Q 1 ~Q 3 |iA D y^? s 1— 2 0f@©#t 
^^^tr^b^S. 1-20 l^Oj^m^^^^v n n y Wtlfrf fc**£s 

20 1-20 «a©«s*is^^t?ai#i-> u 1 ~ 2 o ^©^^^trr^ 

4-'>S^^{i2~2 Ofi0ft*Jgf^t'2t»7 5 /ST*^ ^rtlt>(i|5|L: 
T*oTWioT^TfcS^o ffSLl^Q' — Q 3 li^Dy>i? N 1~2 0 
*^tr^fc7K*S. 1-20 mcotitm&tt'tto" n y WtUHbk 

25 MXi (Bl) Ol^JiLT^ HJ* C^^7Wo7i-^) **5 
>> h'JX (2, 3, 5, 6 — -f- V^y jv^ruy #'-5 > N h U X (2, 

3, 4, 5-fh5 7;l/ta7x-;l/) t*7>, h»Jx (3, 4, 5-h'J7;t/ 
to7x-^) .tC5>, HJX (2, 3, 4-h'j7MD7x-^) t^X 
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< MJx (^>^7;i/tD7i^;l/) *'5^So 
— /&5tZ + (BQ' Q 2 Q 3 Q 4 ) _ T?£3nS*$>*fl:£4$5 (B2) fcfcl^ 

?-e&^ Q 1 ~Q 4 (i±iS© (B.l) CfeySQ 1 ~Q 3 <hl^«T?*So 
5 Z + (B Q ' Q 2 Q 3 Q 4 ) " 7?S$nSfte%©J|#:0I<tLTii. 

■b—VAU?-*^ «BHK Z + (c(i s h»J7 

i-yi/^f-yU^f-^>^<ir*<^{ft,n-5o (B Q 1 Q 2 Q 3 Q< ) - izit, fh 
K>^7;l/tD7x-;l/) fh7 + X (2, 3, 5, 6--r 

10 h5-7;l/^D^i^.yU) K t (2, 3, 4, 5-f h57;l/^ 

D7x-;i/) 4-:i/-K fh5 + x (3, 4, 5- h'J7;l/tD7x-^) t'b 
- K r h7+7 (2, 2, 4 — h l Jyj^'ay^—jU) K 7^— /l/fcf 

x (^>^-7yU^-D^i^;i/) K -r-f^+X (3, 5-t*xF'j7^ 

15 Cft£<DMte&V«OI<£-£-:b-t±£ LXit, .7 i n-tr— O Af h5*X (^>^"7 
;l/^-D7x-^) ^'U-h, 1, 1' f;l/7xP-t?-'7Ar h5^X 

>^-7 7U^-n7 *'U-K irh7+7 (^>^7;l/to7x^) rf< 

h^x^Wfyi/fh^+x (3, 5-t'7FiJ7;^D>f;l/7x-;l/) ** 
20 ft*>#£L<(i, h'j7i-;M^fh 

5*x (^>^7^tD7x-;l/) #U—h"C*<5 0 

(L-H) + (BQ 1 Q 2 Q 3 Q 4 ) " T'l^^St^t^ 
(B3) fC&^T. Lli+te;wrxifc£-e**K (L-H) " liy^xf-y K 

sre&tK Bt*3m<Dfc?mtfM<D*v&m=F-'c&o, q 1 ~q 4 «±e© cb 

25 1) Cfcl^Q 1 ~Q 3 £|WUre£>£o 

-HfeoS (L-H) + (BQ 1 Q 2 Q 3 Q 4 ) ~ T*$ft*tt^©m#0!l<t L 
Ti±s 7*1/^7 7 KKT?*-5 (L-H) + h ';r;i/^yl/g^T>^^.«7 

A, N, N-v'T/U^UT— U— >7A, v 4 !^*^? £ A N h U T U —71/ 

*X^-7A/<j:i^W £>n. (BQ'.Q 2 Q 3 Q 4 ) - fete. HU^i|lj^l©*> 
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-=-^ A-r- h7+X (3, 5-t'7F'j7Mnyf;l/7i^l/) K N, 

N-v^y ^;UT— ll— -7A^ b^+X (^>^7;l/tD7i^;l/) *'U-K N, 
N-i?xf;l/7- ij -^Af b3*X (^>^7WD7i-;l/) ?Kl/- K N, 
N-2, 4, 6 -sO? /?-)\sT—V bv^X (^y ? 7 jV* a? ±- 

10 )V) K N, N-y^W-'J^7AfF7+X (3, 5-b"7h'j7 

;M-oy fvl/7x^;V) jtfL,-!^ y^v^DbVl/T^t-^Afh^+X 
V^7Wo7i-/P) h N : J^9 V\3-isjVT 7 b 7*rX 

K>^7;i/tn7i-W *Kl/-K hU (y ^71/7 zl—JIs) *X*^*7A-r 
15 h5 + 7 (^>^7;l^tn7i^) tf'u- K h U (yyf;l/7x-;l/) *x 

jl/sirxj-y tfis — K 4>L<iis N, N- ^y f-yi/T— »J — 7 Af 

h7 + 7 K>^7;^D7xxyl/) — b'Clb&o 

20 *^Bj{c4o^-ca. — flft^; (i) ^&ztizm&&mnwBcatt&m (a) . 

&toi8Ufc#©teffl*Mu 'fk^ (A) /Sf£&JR«#CD*Mfcj&< 0 . 1 — 10 
25 0 0 0 T\ L < « 5 - 2 0 0 0 . fb£% (B) /mfo&mnfc<D*J\/i£i)< 0 . 
0 1-1 0 0T\ $ftL<(iO. 5-1 0©fgffiiC&S«fc5l£.'£jifc#£ffi^S 

(i) ■^&ns»f£&js*§f*j&< x o. o o o 1 — 5 s »;*;u/y ? h;u-e\ $f 
* l < 0 . 0 0 1 - 1 y ^jv/ y y b)W it&m (a) a 1 m=H*M 
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-c\ o. o i ~ 5 o o s u y -y hjun\ nt. L < te> o . l ~ i o o ^ y 

e^/U 4k^3 (B) te. 0. 0 0 0 1 ~5; U *;l//y « y byl/"£\ if 

* L < (4. 0 . 0 0 1 ~ 1 ^ »J > y Ml/CD$g|H{£&& J; o tc s 

5 *^Cfc^t, l^fflt5t;7-(i, j^JgH^fc 2 ~ 2 ora^&tts 

f4TfS4k^$|Jcpg£$n&^§ t>©T?M:ttl\, >©^f*fll£LT 
10 >- K *^t^-K 7^>-K "r-fe>-K 5 2 -^>t=->- 

7kmt&m<D$k'&i;^y^ &#&*j^ii<mfz>ti. frfrzik&mco&ymtL 

TfcU ^©S^Wk^3©jy*#l£ LT, 1, 5-^yx>, l, 

1, 4-^>^^> N i, 1 lf g-yj-vx. 

15 > N 1, 9 -ffj V^ls^ 4 -^\+-tf-^Jn> N 5 - ^ ^-yU- 1 , 

4 -^-tf-^i^ 7-y^^-l, 6-^-^^ ^jh> n 5 U 2 - 

/;MOM;> x u^>^ ^i> N 5 - t 2 - J >^ 5-/ 

f-j]/- 2 - j sutfji^ > % y7U7K;i/-^-^i> x 5 2 -y 

1, 5 - ulr99 v^i> N 5, 8-x>H7f U>^+-9"t Kot7^U> 

20 mm^n. &®itx->ii&to<DM:ftmtL"a l ^ 1, 3-y**jL> N >fv 

^1^>> 1. 3-^tyx>, l, 3-***S>i> % l, 3-.>^ D ^-^^ 
1, 3-->^D's+ti?x^^t5C«!:^T#S 0 

25 f>'^bi:$ f,|C5-xf ijf>- 2 -y Jl»$Jl'*>&&m-tZ>1£L&'&t>-&!$t)< 

^t'-yHk^Oft^Ji LTfl x^L^, o-y^yl/X^u> N m-y^l/ 
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5 S^^kTk*^ Xi^y f - is > ? n ^ K^cd/n d y Wfc^^kfit^lgi LT 

s^aarw. -5 o°c~2 o otJoieiB&^ffsa^ -2 o°c~i 0 
But*. &&vi<DmM ; £$hvz>tz#>(D7a-3- + - hm-e$>&o 

(1) SKttft [?7i 3 :Hbn/:*l^ftl 0 Omg^ 1 35°C©fh7'J 
V5 0ml 1 3 5 "CtCf^^ft/c^g+iC-tr y hZtltz. tf^u 

25 (2) @[5g^Jg [7?2 ] :it»n/:*1^3 0 0 mg^l0 0ml©^->l/> 
«U^3mg/mlgt<!:LTs fc^Tf^Btfgifc* 1 / 2 . 1/3. 1 

/5tc+^u>icj:*9^iRu ZTkmvnm&um&mmLtzo 7o°c 
fimMLtz* is is >mm<DmTmmfr ^mz 0 
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(3) *l^©a-tV7^ : '&t>tltz# V 7-*©a-tU7 4 

Mo Xte. Die Makromoleculare Chemie, 177, 461(1976) McRae, M. A. , Madams 
5 W. F.) ^MVjjmzmC a-XVyj >&*©#te(RJ|XM*-ii\ 13 7 5 
cm" 1 (7"Dh°l/», 7 7 2 cm-'^fiJfflLTHJfeL/Co 
mmt&m. (SCB) (i. l 0 0 O^^fcOO^M^I^iLT^L^o 

(3) £|5l^{c#^iSiKx^ h7l/K«fc*K Lfc v** U"7 

(ENB) L/clg^{C« N 1 6 8 8 cm-' (ENB02t^ft* 

(5) &S:&i£<DM& :-tr-Tr3-SSC-5 2 0 0£-ffl^T> J£rF<£>^#JC <fc *) 

15 #fi: 4 0mi5 0t(10 °CX^) . 5 

?££P : 1 5 0°Cri^ 1 0°C (5t/») N 1 0#IUJ#ft 
#J/£ : 1 0 t> 1 6 0 °C (5 °C/#) 

( 6 ) ^^fiRtf^*^ : yVU -^-;aX--> g >.^D7h/77 
*-^-X*±M 15 0, C) «rfflt\ JKT©&#KJ:*)3fcJ&rt: 0 
20 #5A:TSK gel GMH-HT 
£fj£££ : 1 4 5 °C IS^ 

SO^fiiS : 1 Omg/ 10ml -*>0/ h W nyWO-tf > 
(7) E&^&CJf^©^ : 'H-NMRIte (B r u k e rtt»! AM- 
4 0 0 ) MJ;^ filSS L /Co 
25 5I»|1 

( i ) m&&mm&<D&ti£ 

( 1 - 1 ) 1 -~Xu*- 3-tert -y^Jl- 5 -JJ-JV- 2 -7 X ;-;KD 
g*£ffl£TF. 3t£tt$£#;L*: 500ml 4 OP 75 7 3^, 2 - t e r t 
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-W-5-^^-2-7x;-^2 0. lg (12 3mmol)^f^x 
> 1 5 0 ra 1 i:^ Ls il^t t e r t -^f ;l/7 ; > 2 5 . 9ml (18. 0 
g, 2 4 6 mmo 1) &1mx_iZo Z.<Dmfc&-l 0°Clz}$}$L, -ec^Itl o. 
5ml (32. 6 g, 2 0 4 mmo 1 ) *$>o < <9ljQpLtz 0 C©ig 

1 0X««ttl 0 0ml *Jn;LT. 3®«s»Lfco ftjMf9&tt**PlM* x & 
TkfiKKf" f> U ^A£ffl^T3£ig£-t±\ .x/<#L/-*-;£ffiffl ltil^iiL/: 0 



10 /Co mmZtLtzm&(D*-{Jll 8. 4 g (7 5. 7 mmo 1) tmtzo *<D 'H 

— nmr (cd 2 c 1 2 mm) OT-f&MTKTjk-fe 

S 1. 32 (s. 9H). 2. 19 (s, 3 H) N 6. 98 (s, 1 H) , 
7. 1 1 (s, 1 H) 

15 t e r t-^;l/-5-yf;l/-2-7x;-;l/i(5|tU: 0 «1 6 2X7? 

O /Co 

(1-2) 1 -^*o^E- 3 - t e r t -r^-yu- 2 -p< h + ->- 5 ^;U^> 

tiHiMT> fitJ^lfr&fl*.*: 1 0 0ml 4oP7 7X34iT\ _t=£ (1- 
20 1 ) T-^L/c 1 -7a^- 3 - t e r t 5 -/ 2- 7x y_ 
3. 9g(57. 2mmo 1) ^7th^h'J;M OmlCg^U il^T 
7k8tfb*;ytfA3. 8g (67. 9mmo 1) ^im^tz 0 stf-fb^;!/ 
17. 8ml (4 0. 6 g N 2 8 6 mmo 1) ^y'J>^ 0 < 12 

25 Oml^i, VnT^^tBL/Co fl&Hiti 3 HHRSig ltz 0 ffcdi#^£> 

^£&<H^feU iffeO^-^;H 3. 8g (5 3. 7mmo 1) Zntzo *<D 
'H-NMR (CD* C 1 2 mm) <DT-?&MTlZ7ji-t 0 

6 1. 31 (s, 9H). 2. 20 (s, 3 H) „ 3. 81 (s, 3 H) . 
7. 0 2 (s, 1 H) . 7. 1 8 (s, 1 H) 
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CO 1 H - NMRf-^i^, '&Z>tltz?&M'&(D*^ J^Z: 1 -■/o^- 3 - 
t e r t 2 h**>- 5 ^yU^O-tf^ilnJ^L/Co itWi. 9 

(1-3) 2 - is? WO? itjL—ji- 2 - (3 - t e r t 2 h 

mm^mnr. mwm^m^.tzi o omi 40077x3^ _tga a - 

2) -e-^J&Lfc 1 -fut- 3 - t e r t -T/^yU- 2 b*->- 5 
^>-tr>4. 6 lg (1 7. 9mmol) ^W;l/x-f;H flmli:^ 
-7 0°C(C^i[]L/Co -td'X n BuLi 18. Omol (1. 62 
10 mo 1/'J7 h;Pifo n BuLiA+t>Ml 1. l m 1 ) £*3>-o < «9 fln 

- 7 o°c-e2Npr H mr#^{j-/-co ss,^ cosjcfl^ 'jjl^-ji^-^jv 

10 ml{C6, 6 - : J/^-)V7 fr^y l . 91g(18. 0 mm o 1 ) £r?g#> 
£• 2 5 m 1 #n;ifco d<DSJS7&7&fC\^-tf-> 3 0 m 1 &1mZ-, 's+lf > nj^^^ 

fCo ^r© 1 H — NMR (CD 2 CI, &m <D7- ? &£lTlzmi-o 
20 <5 1. 48 (s, 9H) , 1. 71 (s, 6 H) , 2 . 2 6 (s, 3 H) . 
3. 2 6 (s, 3H). 6. 07-6. 62 (m, 5 H) . 7. 22-7. 28 
(m, 2H) 

—fr- 2 - (3 - t e r t --f^JV- 2-/ 5 -^f;l/7x-;l/) 

25 '<>tmi£Ltz 0 i&mte, 6 0%T-*^f: o 

(1-4) : 2 - (->>7n^>^v>i.=./K> ( U f-«7 A) - 2 - ( 3 - t e r t 

^^ffl^T. }l#*MI;i/c5 0ml 4oP7773ifiT% JLIE (1-3) 
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-Zr&f&Ltz^ 2 - is? as<>? iSjL-jv- 2 - (3-tert -ZT^JV- 2 
Y^-iz-S-**)}/? yn/N°>0. 2 8g.(0. 9 9mmol)^ 

t>2 0mll»U - 7 0t(:^i|IU; o -ec^ "BuLi 1. 0 9 
mo 1 (1. 6 2mo l/'J-y h;l/if© n BuLiA+t>MO. 6 7 

5 m 1 ) < <0ljQx.tz o ^(DWi, < 0^a*T?»aL/io GfeOHfoW 

tfJLfco 1 (5J(coi:^\^-th> l 0 m 1 ^ffl^T3 tsl#fcy£U MBE 

^^L> fife@ftT^5 2- (-> y* - 2- (3 

- t e r t -Zf=f-)V- 2-/ h4^>- 5 -S =f-)\s7 s.—)V) -fu^< > tmfeZtl 
-SefeS^O. 2 8 g^#/c 0 jRS|Sli N 9 r>tz 0 

10 (1-5) ^V^Dh°'Jf> (y^D^y^-^i-;!/) (3-tert-^ 
-5->f;l/-2-7 x ;+y) f^z-)Ay^D5'i' K©£-J& 

S&SHSlT. 5 0ml 4oP75X=i4>T. _t iB (1-4) 

TT-^-^L/c. 2- o'O* v?:r.:=.yU) (ijf^A) - 2- (3-tert 

15 0. 2 0 g (2. 3 mmo 1) > 1 0 m 1 (zfrpU - 7 0°Cic?££|lL 

/Co ^C-x TiCh 0. 077ml (0. 13 g N 0. 7 0ramol)^ 

cn^jejaL-r. ?&i£<*:@#<tjw#i:j\ 1 m^g^y-^ 1 omi 

+1^ i:«>. 1 OmlitgiU 2 0 °C^i|l. 12 

©@&<D 'H-NMR (CD 2 Cl 2 mm) ©^-^^OTt-^-To 

S 1. 33 (s, 9H), 1. 51 (s, 6 H) , 2. 30 (s, 3 H) . 
25 6. 0 6 (t, 2H). 6. 9 2 (t, 2H), 6. 9 9 (s, 1 H) . 7. 1 
9 (s, 1 H) 

0>y-n^y*>^^/U) (3-tert 5 2 -7 
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(2) n<& 

10 MI<!:LTMl/X>liJ, y F;K a -it U "7 ^ LT^-fe >- 1 £ 2 0 
m H±iA«?K SJC««-8 0°C^Tr^L/c o ^U>EE£l 2 kg/ 

cm 2 tcS3fiULtt*<e>7 - KU ^F*3J&<£jfeLrt:!§L hHvrf^T;^^ 
^A0. 5mmo l^rjSAU ffit.*T±K© (1) T^JSfeL^:^ V 7u fcf 'j 

n^>^jc^,u) (3 - t e r t -T/^yU- 5 -7 2-7x7 + 

15 i/) f^^A^^D7^K2. ^Th'j7x-;Mf 
(^>^7;l/tD7x-;l/) b 6. O^mol ^SAL^o 

8 0"CKffi££^«j5L 3 O^Hl^lr-afco 

fi^OJSm. SCB=2 2. 8. [77] =1. 13. 5^* (Mw) =6 4 0 

0 0,^fi^(Mw/Mn) =2. 0 N »b£j&<9 6. l°Ct*^if U>- 
20 ^-fe>-iitt^^ f^--7Almo 1^;?), l^^Os 4. Ox 

1 0 7 g^mLtZo 

mmm 2 
en m& 

25 MM. Milth^xvi 9 5mK a -Or 4 >t LT^-fcr y- 1 £ 

Smltt^ ^JS2§£6 0°C*T#ML/co xfU>E^6kg/c 

m 2 \zJ8m\,WZ>-? 4 - KU ^rti^cgLfc^ h 'J >T V -ff-frTJV I -V 

AO. 2 5 mmo l £r&AU M^Tl^WJ (l) L >T V^n t° l> -r > 

n^>* ^jn^yl,) (3-tert -7?-JV- 5 -7 2-7x7 + 
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•» f^-^A^^D7^ K 1 . 0 #mo 1 £ri£AU $ t>fc b y T7 

6 OVlz&m&mWLtefrb. 3 O^M^-^to/co 
l^O^ SCB=3 2. 8 N [77] =0. 9 8,^i(Mw)=9 50 
5 0 0. (Mw/Mn) =2. 8, Rk^*< 1 1 0. 5 °CU^>S^.^ V > 

-^-tr>- 1 *M£-#£. =f-9-^u 1 mo 1 ifefctN imm^tzK>, 4. 0 
x 1 0 7 gSSJiiLfCo 

mmm 3 

(1 ) 

10 rtS^O. 4 U -y hyu©a^«f*g^- Is-yZMQlfcmLTTJl/zfy-e 
W&Zk. M&t LT 1 9 5m K LT^-b>- 1 £ 

5 m 1 tt&«?K &Xm& 6 0 °C£ Ltzo #ML U yJEE^- 6 kg/ 
cm 2 lcW«SL^*<t>7-f- KLx «rt«Lfc^ h U .x^;i/T;l/ ^ A 
0. 2 5 mmo 1 £-&AU ttl^Tl^Jfe^ ( 1 ) -e^jfc L rt: >f V ~7 n t° U 5^ > 

15 (•>*n'*>^s>.x..=.yu) (3-t e r t-7f;V-5-yf;l/-2-7xy + 
<» *9 — *?2* i J9u 1 5<< Kl . 0 tfmo 1 £&AU £ ^fc h ij7x-Wf 
^ (^>^7;l/tn7x-;l/) tfu- h 3. 0 #mo 1 £&AL/c 0 

6 0°C(c^^tf5L^*^. 6 O^RflS^-^ortio 

I^O^ SCB=18. 0, [77] =1. 2 0,i^<12 0. 8 °CT?£> 
20 ^xf i/>-/\+-tr>-l*I^M. f^--7Almo 1 tiffo^fz 

9. 9 x 1 0 5 gMm.LtZo 

mmm 4 

(1 ) S£r 

25 Ii^»LTh^xyi7 0raK a-tb7^iLt^t>- 1^ 
3 0mlftiA^ SiSH^6 0°C^-^#^L/Co ^ l> >JE£- 6 k g/ 

cm 2 Iz.&mLtii&ioy KU 3&FW£j£L;fcgL /• f^UyyU i y ^if > 
(SCV-T^'/tb*! MMAO-3A) ^©T^ix^AI^OiiaTB. 
Ommol^gAU «Sl>THJfeCT (1) ^^Lf;^ V7'nt , 'Jf> 
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i^jn^yU) (3 - t e r t -^VU- 5 — / f-JU— 2 - 7 jcy^-» 
-fAi?^o5>f Kl. Owmo l^ALf: 0 6 0 0 Ctc^£=)|gj5 Ltt*< 

S CB= 2 8. 6.Bu&&<8 2. 3 tT*5xf U y-^-fc. > 
5 f^-'i'Almo l*fci9, lBfFel^M. 7. 7X1 0 s g 

(1) M£r 

10 ff&m. ^iLThyl/Ji>l 7 OmK «-tl^7^ >iLT^-fe>- 1 
3 OmltbA^ RJSS£-6 OXJ^-eML^io #SL8U !✓ >JEE£ 6 kg/ 
cm 2 lcS&«SLtt*<S>:7 -r - KU 3&rt*<3c^L;fe8L ^ ^UT/l/ i J 

MMAO-3A) ^©7;K->)AI?Oi!:LT0. 
5 mmo 1 £tS:AU ^THJfeM (1) -Z&f&LtzJ V^p fcf U u 

15 ^>^i>i.=.yl/) (3-ter t-7f;i/-5->f;l/-2 L 7i;4-/) 

^9A^^n7^f K 1 . 0//mol =f-)\/T )Vx J ^^Zr-ZOT Jl i —V 2* 
i?©ii:LT0. 5 mmo 1 &^#>^mmtokZ-£tz'&, t-h^l/-7"^SA 
LfCo 6 0TtC»j£&PIfl5Ltta<fc>. 6 0«^|r-o/; o 
l^OiSx SCB=3 2. 4. [77] =1. 9 9 s 8 2 . 0tT?&£ 

20 -X^UV-^-fey- 1 *9=-tJl» 1 mo 1 1 B^^/c^K 

5. 5 x 1 0 5 gSliftLfco 
H»J 6 

( 1 ) m&&mmi*<D&& . 

(1-1) \ -zrwE- 2 - / v^iy^y^fxD^m. 

25 ii«T> itr*I^/:5 0ml 4oD77X3^ \-^u^-2 
-7x;-;H. 03g (5. 9 2mmo 1) h- h 'J;I/2 0m 1 » 

U tt^TTklMbrty tfA'O. 5 lg (9. 0 7mmo 1) ^f; 0 $f>t:, 
H'Wt^f^H. 90ml (4. 33 g. 30. 5 mm o 1 ) £•> U > S?Ttf>o 
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tz 0 *fctb#^ u ^nfe©^--ryi/o. 9 7 g&ntz 0 wmi, 8 9 

%-Z&-otZo *<D 'H-NMR (CDs Ch m®J (Dr-f ^HTl^t 0 
6 3. 89 (s, 3H). 6. 7 — 7. 7 (m, 4H) 
5 C© 'H-NMRf-^^bs nihtltz&M&.O*-! frZ: 1 -^nt- 2 

(1-2) 2 - n^>^ yxz;W - ('j^^A) - 2 - (2 h*i/ 

g*£fflaiT\ 0 0ml 4oP75X^t\ ±f£ ( 1 - 

10 1) -V&J&Ltz. 1 -^ot- 2 h + v"0-tf>4. 50g (24. 1 
mmo 1) £$div>J^>'l^--r;P2 0ml»U -7 0 °Cfc?££p U -ec 
"BuLi 24. Omol (1. 6Zmol/'Jy|> -»U»JK© "BuL i 
14. 8 m 1 ) £-t$>o < «9*n^. N - 7 0 °CTF- 2 ^BSHK^^itt^^o 
$t>{C. Z.<DKJfcmiZ^ -;xf;l/x-f;H 0mli:i^Lfc6, 6->yyf;l/ 
15 64g (24. 9mmo 1 ) *Jn^ -tO&, «$-d < *Jlfli"e# 

^^\+1f>l 0ml «:ffl^-C3IU8fei£U MJE^L/c 0 Sfe»*4. Og^i 

/Co 

20 (c. d 6 mm) f-^iiKToitiOTiofco 

51. 66 (s, 3H) . 1. 75 (s, 3 H) x 3. 26 (s, 3 H) N 5. 
9 — 7. 5 (m, 9H) 

C© 1 H - NMRt-^^^n lM7kftBLTV^btltzmWm : &2 
?iSiL-jls-2- (1-y h + ->7xx^) ^P'OtlSI^U &oT. 
25 5fc£:2- n^O^ iSju—jv) (iJf^A) - 2- (2-^h + i/7iZ 

(1-3) -f V7*d f'j-rV (>^ d^>^ ^ji^;U) (2-7i;+^) ^ 
^^l?fflmT. ffitm&mz-tz. 5flml 4oD77 X =ntr? N ±15 ( 1 - 2 ) 
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-<?£>J&Ltz, 2- (is? n^>^ 'Js.=.jV) (U^^A) -2- (2-^ h + -> 

7 •7v*>tmfe£tLtz&&n*0. 20g (0. 9 2ramol)^ 
+*>15ml icm*.. - 7 0 o Cfc#iPU T i C 1 4 0. 10ml 

(0. 1 7 g. 0. 9 1 mmol) ^+tV5ral»U;M^ >J 

3lHlttHiL/io Cin^cD^^-tJ->^^*ii6, l OmlJ-pUtU 

10 WESfcifcU 0. 1 0 g©Hfe(D@&£?#/; 0 d©3tfe©@fl:CD 1 H — NMR 
(CD 2 C 1 2 mO (DT-f&MTlZTjk-fo 

6 1. 62 (s, 6H). 6. 17 (t, 2 H) > 6. 80 (d, 1 H) . 
7. 00 (t, 2H) . 7. 2 0 (t, 1 H) s 7. 2 1 (t, 1 H) , 7. 5 

8 (d, 1 H) 

15 2£i;r N ,3 C-NMR (CD 2 Ch <Dt-**WF Izmir 0 

6 2 9. 8, 37. 3, 114. 9, 119. 8, 122. 4, 125. 6, 
126. 7, 12 7. 8, 136. 5, 14 3. 8, 162. 7 

CO 'H-NMRf-W 3 C-NMRf-^^ & £nfcltfe©@&£ 
Tie^it^CD-r V^D tf'j ■f r > (is? u^ls? ¥j^—JI) (2-7x;+y) 

20 ^Ay^o^ KililSLfco 



25 




(2) fi£ 
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BftSL ^IiLth;l/x^i g 5m K a-tU7>f ><t LT^-tr >- l £ 
5mlffci&3K 0t!*T?#&flL;fco #ML if 1/^6 kg/ 

cm 2 tc93fiPL&4<£>7 -f-KU &FW£3£Lrt:gL h U v^f yl/T^U i ^ 
5 ^A0. 2 5mmol^AU il>T±EO (1) ^L^yyo f'Jf 
y 0*n^>^i^U) (2-7x;+<» f^^A^^D7>f F2. 0 
#mo 1 ^SAL^ i^l^T h ^x^/MW h^ + X 7;M-o 7 ^ 

•xvU) h 6. O/zmol^SALfCo 6 0 °CiC^^gj5 Ltt*< 6 0 

10 S^©^m> SCB=2 8. K [77] =1. 0 8^-SxfU>-^> 
-1*1^ f^Almolifc^ lB^^/cO, 1. 8xi0 6 g 

HJfeM 7 
(1) 

15 ft§«0. 4 »; >y h;l/©«#8M*£*- l/-^*»LT7;^>T 
KtfcSL iIiLTh^x>i 9 5m K a-^U7-f >iLT^4-ir>- 1 £ 
5 m 1 {±jA<?K RlESS- 6 0 L/co xfl/ >l±%; 6 kg/ 

cm* {cfSSJ5Lteri<&7 4 — FU 3&F*9;&<3e^L;te8L h V 4 V 7> yl/Tyb ^ — 
^A0. 1 5mmol^AU t^THlW6 (1) T^lSL^v^DtfiJ 

20 ^> (->^a^>^^i^yi/) (2-7xy^y) f ^xyA^^o^-f F2. 
0 //mo 1 £ h V ^ vy^-JVTJlyi-^AO . 1 mmo 1 ^^mWk^^ttz 
U--7^SAL/Co 6 0°Cfc?&jg£IMLW£>, 6 0^11^ 

S^©££^ N SCB=2 9. O^Sxf U>-/\^-t>- 1 f 
25 ^AlmoUfcO, miffl^O. 3. 3xi 0 6 gSBiLfco 

(1) fi^ 

L LT h/l/Ji> 1 7 0m K a-tl/7^<!: LT^-tr>- 1 £• 
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3 0ml 6 0 °C Ltz a if- U >flE£- 30kg 

/cm 2 »c»8|iL/j:-*<67^- KU . 3fcrt*<gc^Lrt:SL y ^/l/T;U $ y 
(MV-T9VtiM MMAO-3A) **©T;U $ — £ AJS^®»fc LT 2 . 
Ommo 1&SAU ffil^THifeffl 6 (1) L/cf v^d tf V 7> (i/ 9 

5 (2-7xy+-» f^-^A^^P7-f K2. 0/zmol 

2r$AL*: 0 6 OTiCiSjg£fML&je><£. 2 0^«#^f^/-Co 

SCB=7. 0> «uSd<l 2 3. 7°C-e£>£^? : -U>-'s*-fcr> 
-1*1^, f^-^Almo 1^;?), lBfP^/cOs 2. 3xi 0 s g 

10 J£«0U 

(1) S£r 

rt^«4 0 0 ml ©fltflMttt^*- h * ^ — "f^M^cMM LT7^^>TI^ 
^ LT h^Jt> 1 7 0 m K a-tL/7^>i LTs ^+-tr>- 1 £3 

0 m 1 f±iA^ 8 0 Lfco MLIfe. U >EE£ 6 kg/ 

15 cm 2 \zVmLUfrt>y < - KU ^rt*<££Lrt:SL hiJxf;i/7;H-^A 
0. 2 5 mmo 1 £tS:AU t^TWO 8 7/0 2 3 7 0 ^^fBSO^P^ 5 - 
2 3 0 1 3 3^&nizmm<DjjmzJ:i9&1&Ltz2, 2' -7-*tr* (6- 
t e r t -ZT^JU- 4 ->f;l/7x;+'» ^^Av^n^ K5. 0 //m 

0 1 ^SAU ttl^T h U 7i-;M ^U-r h5+x (^>^7;l/to7x- 
20 ;U) M 5. 0//mol^AU; o 8 0TJK^&fafi!iLtt:&<£ 6 0# 

1^0fil> SCB=2 6. K [77.] =3. 7 8. ife^l 1 6. 8 °CU 
^Sifl/V-^ty- 1 &M&#&. f- A 1 mo 1 &fc*K 2. 9x 

1 0 4 g^itL/Co 
25 H»J9 

1, 5 -i^y 5^1/- 3 - ( 1 — o^<>^ v^a.^yl/- l -y ^-yiz-i^yu) 
- 2 -y h*ri"<> 

G—iSji^JbT-V-JU (10. 3 2 g) ©toftki-f^l'jg 
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S(lOOml) C % .-78 °CTrr\-y^-JUV *J-*j ACD l . 6 9 M^^-tf->jgj& 
(5 6. 8ml) *«TU fOt 2 ^l^y TM*T#fi$^ m^tltzM 
6*««r- 7 8°C{C^SPLfco ^&JC5 V^o hT U -r >- n^>* - 
- 1, 3-i?i>(5. 8 7ml) <^ITU 1 2 B£P^JT£filc|?Lffi$-ti\ M 

h^7 7^--ejSILs Hfet^^©l, 5-yy^-yU-3- (1— *>?n^ 

tLXJ&mLtz (2. 5 6 g. JRs*£2 2%) o 

15 1 H NMR (CDC 1 3 ) 6 1. 5 8 (s, 6 H) , 2. 2 2 (s, 3 H) , 
2. 28 (s, 3H), 2. 81-2. 97 (2H, 2. 8 1 : m ; 2. 9 7 : 
m) , 3. 26-3. 29 (3 H, 3. 26 :m; 3. 29 : m) , 6. 0 8- 
6. 48 (m, 3H), 6. 86 (d, 1 H, J=lHz), 6. 87 (d, 
1 H, J = 1 H z) 

20 

VXX^ ^ (EI,m/e)242, 227, 211, 196, 177, 162, 149, 136, 119, 105, 
91, 81,65 

H«] 10 

25 ^yynl:'jfy (i/^D^v^y'x-^) (3, 5-i?^^-2-7x; 



1, 5 -iSJ^JU- 3 - ( 1 — u^y? Vju—jV- 1 tf-fr-^)^ 
-2-/ b*->^y-t?> (0. 7 2 7 g) CD^*-*>/g& (1 OmL) 0 °C 
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8 8 

tn-yf^'Jf'JAOl. 6 9M^+t>M (1. 9 5mL) I 

\t=f-$y (o. 3 3mD s-fln*.. 2W^tTiatT#s$^ Hi-M^-e 

5 Ctl^^lf >^£?f*§ilU ^vyof'Jf^ 0^n^>?>>i^yl/) (3, 
(0. 15g, J|X^ 1 4 %) o 

'H NMR (C 6 D 6 ) 50. 99 (s, 6H), 2. 18 (s, 3H), 2. 
10 2 9 (s, 3H), 5. 46 (t, 2 H, J = 3Hz), 6. 30 (t, 2 H, 
3Hz), 6. 65 (d, 1 H, J= 2Hz) , 6. 95 (d, 1 H, J = 2 
Hz) 

^»J1 1 

15 1 -7 *.—Jly- 3 - ( 1 — is? JU- 1 =f-)\,-x.=f-)V) -2 

2—7'a^E- (1 4. 0 0 g) ©MtK^-^VI/^ 

( 1 0 0 m 1 ) (C. - 7 8°CT-n -Zf^JlsV 5^ A© I. 6 9 M^-tf->?g& 
20 ( 6 3. 9 ml) WL, *(D'& 2 B#F B W;fT^fC|^$ -fcK n^tltzM^ 
m%L*- 7 8°C{C?££PL/Co ^MlCS-^yyof'JfV-y^^ - l, 
3-v^>(6. 5 1ml) 1 2B^p H W^T^(C#^$-t±-^ N M 

fet*&t>&xntzmwmfe*m%\&&7kx~&fti,, mzm7k$mi- hv^^-e 
utmtsittzo 

F^7^-Tj!!lILs JVtf;<D 1 -7 sc—JV- 3 - (1— ->^u^>^ 
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~cmm>Ltz(6. 6 0 JR^4 3 %) 0 



1 HNMR (CDC 1 » ) 5 1. 66 (s, 6H), 2. 82-2. 96 (m, 
5 5H), 6. 0 7 - 6. 4 5 (m, 3 H) , 7. 0 5 - 7. 6 0 (m, 8 H) 



h/U (Bl.m/e) 290, 275, 260, 210, 183, 165, 152, 115, 91, 77 

wtm 1 2 

10 ^vypf'JfV (y^o^>^i;i-;l/) ( 3 -7 2-7x7 + 

(l. 4 5 g) (2 OmL) OtTn- 

15 y^yUU^^AOl. 6 9M^D->S«(3. 0 8mL) «TU tfitt 

> (0. 5 5mL) &1m?L, ^fi*T?#ja$ii-l 2 Bt^Ji^L/co ^nfcX^ 

'fV^ot''Jf> (y^n^>^-;x-;l/) (3-7x-yl/-2-7x;+y) 
20 f^-9A^D'J FOtl/>^g B B ^Hf; (0. 4 6g, iR$2 3%) 0 

'H NMR (C 6 De ) 51. 20 (s, 6 H) , 5. 39 (t, 2H, J = 
3Hz), 6. 26 (t, 2H, J = 3Hz), 7. 00-7. 20 Cm, 5 
H) , 7. 26 (dd, 1 H, J = 2and8Hz), 7. 40 (t, 1 H, J 
25 =8Hz), 7. 75 (dd, 1 H, 2and 8Hz) 

mmm 1 3 

1 - t e r t -y^JV- 3 - [1— (3-tert -y*=f-j]/ ! y^ o^>^ <^jl 



WO 97/03992 



PCT/JP96/01975 



2—Zfu^E-G — t e r t -Zf+JV- 4 -/ =f-)\/T— V-Jl (3. 8 6 g) © 
&t7ki— TJVmWL (3 0ml) fC. -7 8 °C"en -7?-;l/>J A© 1 . 6 9M 
^U-ymm (17. 8ml) «TL, ^Ot 2 B*fffl;N*T^at;:#fi$-frfc 0 
5 f#b>n*:ftfe?§?££. - 7 8 °CfC?fr£P U K*tt«C 2 - t e r t -^jV- 5 - 
'fy^nf'Jfv-v'^D^v^- i, 3-yx> (2. 4 3 g) ©^tK^-t- 
(1 0ml) ^-ITlx 1 2 BtRg^ttTSffltcMS-tK 1 B£ 

h^7 7^-Tj!!iIU ftfe^fMK© 1 - t e r t --??■))/- 3 - [1 — (3 
15 - t e r t 9 u^y? - 1 - 2 - y h 

3 5 %) o 

'H NMR (CDCh ) 51. 06-1. 19 (m, 15 H) , 1. 37- 
20 1. 38 (9H;1. 37:s;l. 38 : s), 2. 31 (s, 3H), 2. 
76-2. 9 0 (2 H; 2. 76:m;2. 90: m), 3. 24-3. 26 
(3H;3. 24:s;3. 26 : s), 5. 72-6. 26 (m, 2H), 7. 
06 (d, 1H, J=lHz), 7. 10 (d, 1H, J = lHz) 

25 mmm 1 4 

'T77 p Dt , 'Jf> (3 - t e r t -7^JUi/9 o^<>? i^i— yu) (3 - 
t e r t-7f;l/-5-/f;P-2-7x;+y) f^^^A^^D'J K©£fiJc 



1 - t e r t 3 - [1— (3-tert -Zf=f-JVi^9 i 
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9 1 

— - 1 - J - 2 -jt h*i/- 5 -y ^Jl"<^-gy (0. 2 0 

2 g) O^*-* (3mL) (C. OlCTh-WJ^^l. 6 3M^ 

(0. 5 5mL) ZMTU 2 B#|fflil# L ?# 

t»n^a^tc N JgftTtC- 5 0 °C~Cmi£ltT? > ( O . O 6 6 m 1 ) 

V^nf'Jfv (3 - t e r t n^>^ (3 - t e r t 

5 2 -7i7 + y) f^A-^^iJ K©tU>^feJ± 
.S£&fc ( 0 . 0 4 0 g, JJX^ 1 5 %) o 

10 

'H NMR (C, De ) 6 1. 2 7 (s, 3 H) , 1. 3 5 (s, 9H) . 
1. 40 (s, 3H), 1. 64 (s, 9H), 2. 27 (s, 3 H) , 5. 0 
1 (t, 1H, J = 3Hz), 6. 41 (t, 1H, J = 3Hz), 6. 52 
(t, 1H, J = 3Hz), 7. 11 (d, 1H, J = 2Hz), 7. 14 (d, 
15 1 H, J = 2 H z) 

mmm 1 5 

1 - t e r t -T^U- 3 - [ 1 — ( 3 n^O? itx.—fr) - \ 

20 

MM^MMTl^ 2—~7*u=E- 6 — t e r t - -f=f-)V- 4 - J ^JUT — v—jl> 
(2 0. 9 7 g) <Dm7k^-Tjmm ( 3 0 0 m 1 ) (C. - 7 8°CT'n-y^l/ 
U A© 1 . 6 9 M'N*-* >mm (10 0ml) ^«TL> 1 B^RS^tf 

T^Biciw&s-t^ iife>n^fe*tt«— 7 8°c(c^s|]l/co mmmz2-/?- 

25 yl/-5-^fV^Dl:iJfV--/^D^>^-l ) 3-^Ji>(9. 7 8 g) ©i 
7Ki--r^fg (20ml) fciffiTU 1 2^r H ^^T^{C#iia$-y:. MfcM 
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9 2 

Hfe*-YM£<D 1 - t e r t - zf=j-J\<- 3 - [1 — (3 
5 -* f^5/^D^>^yxi - 1 - 2 }>^>- 5 - 
JT-fr^y-tfy&m&favm&Wt LTI#L/: (3. 2 7 g. JR^ l 3%) 0 

'H NMR (CDC 1 a ) <5 1 . 37-1. 3 9 (9 H ; 1 . 3 7 : s ; 1 . 
38 : s ; 1. 39:s), 1. 59-1. 61 (6H; 1. 56 : s ; 1. 6 
10 0 : s ; 1 . 6 1 : s ) , 1 . 9 8 (m, 3 H) , 2 . 30 (s, 3 H) , 2 . 
70-2. 84 (m, 2H), 3. 30-3. 35 (3H;3. 30 : s ; 3. 
3 1 : s ; 3. 3 5 : s ) , 5. 75-6. 19 (m, 2H), 7. 02-7. 
0 8 (m, 2H) 

15 7X7^^ b;U (El,m/e) 298, 283, 267, 241, 227, 219, 189, 179, 161, 
147, 121, 105, 91, 57 

mmm 1 6 

^V^Dt'JfV (3 - J ^Jlis >? v<>? iSJL—jU) (3 - t e r t -f^ 
20 JV- 5 2-7x;+y) — V n If 

1 - t e r t --f^-)\>- 3 - [ 1 — (3 - ^ f-yl/i/ ^ d^>^ yjn..=.;i/) - l 
-y - 2 h*->- 5 -> ^yl/^>-tf > ( 0. 2 9 8 g) <D^ 

+t>M (1 OmL) 1^ 0°CTn -y^;L/'j A© 1 . 5 6 M'V*-!*- 
25 j£ (0. 9 6mL) &igTU ^iB* tb 1 2B#fiaS#Lfco n^tltzM 

^T(C-5 0 o C-era^b^^> (0. 1 lmL) £fln;U 3 B^N* 

ttft^fttlL^ ■I'VT'D^'Jfv (3 -y ^l/i^n^y^ (3- 
t e r t --r^/U- 5 - J & JU- 2-7x7^^) tfA^^n U K©* U 
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9 3 

>iS%*JJls%:ntz (0. 1 0 g, iR2$S2 5%) 0 

'H NMR (C 6 D 5 ) 51. 38 (s, 3H), 1. 41 (s, 3H), 1. 

68 (s, 9H), 2. 24 (s, 3 H) , 2. 27 (s, 3 H) , 5. 34 

5 (t, 1H, J = 3Hz), 5. 72 (t, 1H, J = 3Hz), 6. 23 (t, 

1H, J = 3Hz), 7. 13 (d, 1H, J=lHz), 7. 14 (d, 1 H, 
J = 1 H z ) 

mmm 1 7 

10 1 - t e r t -yj-JVit* ^;U>> iJ;U- 3 - ( 1 ? ns<y ? iSjL^ju- 1 
- * ^JU-jl^-jV) -2-/ b*-is- 5 -/ 

^^5?ffl^TfC N 2—7n*:-e — tert-7'3-JViSJ^Jl>i/yjV-4->( 
^■JVT—V-JU (6. 0 0 g) ©teTKi-f^W&itt (8 0ml) (C. -7 8 °C"e 
15 n-y^jUV^^ A© 1 . 6 0M^+t>M (2 4. Oral) 4«TU 

^(^5--rv^at 0 U^>-->^ci^>^-i, 3-^o.>(2. 4 3 g ) 
7k^-~r;i4&Jfc (1 Oml) £i8TU 1 2 Bf p B W}T^C#i&£-bK MicM 

25 h ^^37 >f — tillL, Hfe^-TyU^© 1 - t e r t -V^JVJ/ >J yu- 

3 - ( 1 — d^>^ ^ai^u- 1 ^yu-i^-;i/) - 2 -y h*v- 5 - 
**)\'^V^*mm*<om£i®£LXW&Ltz (2. 8 0g, «$4 3%)o 

■H NMR (CDCI3) 5 0. 30 (s, 6H), 0. 79 (s, 9H), 
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9 4 

1. 61 (s, 3H), 1. 62 ( S> 3H), 2. 31 (s, 3 H) , 2. 8 
0 (d. 1H, J = 2Hz), 2. 95 (d, 1H, J = 2Hz), 3. 19 
(s, 3H), 6. 10-6. 40 (m, 3 H) , 7. 09 (d, 1 H, J = 2 
; Hz) , 7. 1 9 (d, 1 H, J = 2Hz) 

/fv ^ Dt ' lj ^ (>^D^>^^i^;u) (3- t e r t-7*JWJ**jl, 
isVfr- 5 -7^;U- 2 -7x7 4 s - •» f^Ay^oiJ K©-£/& 



10 



15 



20 



25 



1 - t e r t --f+jV'J* }) 3 - ( 1 — ->^> o^>^yx-;b- i 

- 7 -2-7 5 -7f-yi/^>-faf> (l. 2 5 g) ©^4- 

t«(3 0mL) l;, 0°C-en-^yl/>;^^A©l. 6 9 M's+U-i/jgfc 
(3. 2 5mL) *«TL, M*T?#H&3t!:l 2 B^W* L/c 0 m^titzM^ 
*^ **TlC-5 01CT?E3*^^> (0. 4 lmL) *Jd*. 3 ^B^r 

U ^V (^^n^i/^^i-^) (3 - t e r t - ff-JUi?* ^Jlis »j yu- 5 - 
>f^-2-7xy + y) ^-JA^piJ YV>*\syV&m^ntz (0. 
4 0 g, JR^2 6 %) o 



'H NMR (C D. ) 5 0. 6 5 (s, 6H) , 1. 1 0 (s. 9H) . 1. 
23 (s, 6H). 2. 25 (s, 3 H) , 5. 56 (t, 2 H, J = 3Hz), 
6. 31 (t, 2H, J = 3Hz), 7. 20 (d, 1 H, J = 2Hz), 7. 
2 8 (d, 1 H, J = 2Hz) 

0 

-fV^nfU^v (.^d^^^) (3-t-^;U-5-7^U- 
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g 5 



nmmi<D a - 4) tmmizLTmtz&&m& (o. 5 1 g, 1. 7 

mm o 1 ) (Ds\*-y- yMfe (25ml) fc N - 70 "Cum^t^ 9 > ( 0 . 18 
m K 1 . 6 mm o 1 ) ^rAdX-fco 

S^£r^£^j©LT@&£I^tbU (12 0ml) ^m^XUM 

m 1 ^T'glU -2 0°C£T'#£PU 1 2 l^j^ff Lfc 0 WtHL/c^fe^g^ 

10 ^ji^i;U) (3-t-W-5-yf;l/-2-7xy+-» f^z^A^^D 
-5 -T K^-li/c ( 0 . 4 0 g. JJX*P 6 4 %) o 

'H NMR (CD, C 1 2 ) 5 1. 33 (s, 9H), 1. 51 (s, 6H), 
2. 30 (s, 3H), 6. 06 (t, J = 2. 7Hz, 2 H) , 6. 92 (t, 
15 J = 2. 7Hz, 2H), 6. 99 (s, 1 H) , 7. 19 (s, 1 H) 



zmmz 1 

20 (2-7'jD + -/-3-tert - 5 - > f ;l/7 x-;W ZuxjV/ 

2 — T >J o + ->- 1 -7*n^- 3 - t e r t - f^jl- 5 - / > 
(3. 4 0 g) (Ds\*-V- (2 5ml) ^.(C. - 1 0°CX\ n - ~f ^ )V U f- 
25 ^A<D1. 6 6M^^if>^(7. 4 6 m 1 ) £jRT U - 1 0 °CfCT 3 0 # 

±~Z'&t>titzm€rV!}fplz>> ? up i/ ^> (l. 7 5 g) & 1 ^FtfjTftt 

T U 2 f%mmW U ^O^MJETic^i^iijO y ^ n d =J 

^^yU->5>^®^L/Co ^$fc\*-tf-y (l 0ml) &1jQ?L-cmML. »mfr 



bJV (CI,m/e) 386 
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9 6 

£«EET«-»i&£S*LTs ^-ri^fe^^yu (*fcj£8 0%) tLT (2-7'J 
a + y- 3 - t e r t -rf=f-}\/- 5 - >f;l/7x-;i/.) ^DD-^f;l/i/7 > 
(3. 5 0 g s iR^7 8 %) ^/Co 

5 -7X7^^ h;KBI, m/e) 296,281,253,245,220,205,189,161,145,128,115,93, 
75,41 

mmm 2 2 

(2-7'J n*->- 3 - t e r t -y^Jl- 5 -*^JU7 ^—Jl) i^/^-jl 
10 (2, 3, 4, 5 -T- h5^f ;Uv^d^>^^jc^I/) 

v^l/fjx.z/ ( l . 5 5 g) Of t Ko7 5 
(5 0ml) iflCx — 1 0 tluTn - 7*f"^ 'J f" 1 ? AO 1 . 6 6M^t>M 
(7. 8 7ml) 4«TU ^fi£"e#M&U 3 B#fiil«# L -1 0 o CiC/^ 
15 iPL/Co 

±t?»^:fi^4»4 , »^ - 1 0 o CtCi$iPL/c (2-7tfn*->-3-tert- 
-ftf-A/- 5 -t^JV? ;U) £ no S?y ^-yU->5 > (*fc&8 0 3. 50 
g) Of h7tKD75 >mm ( 2 5 m 1 ) * 1 WEl-effiTLtZo %ztitzm& 

20 srt?fi^«j»c7jc (50mi) ^inx.. 7ks«hw«at*^feo mmwim&m. 
itry^-^^mwKmm (5 o m i) u -p^Hfe 

(*EJK5 8 %) iLT (2-7'J n*->- 3 - t e r t -^fyl/- 5 
fyU7jL^;l/) i?yf;l/ (2, 3, 4, 5 --r Y^J =f-J\y^9 w<>? 
)V) ->v> (4. 5 2 g. JR^7 2%) £f#fc 0 

25 

1 H NMR (CDC 1 3 ) 50. 13 (s, 6H), 1. 42 (s, 9H) 
1. 69 (s, 6H), 1. 79 (s, 6H), 2. 28 (s, 3 H) , 3. 4 
2 (s, 1 H) , 4. 40 (dt, 2H, J = 2, 2Hz), 5. 28 (d q, 
1 H, J = 2, 11Hz), 5. 54 (dq, 1 H, J = 2, 17Hz), 5. 
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99 (ddt, 1H, J = 2, 11, 17Hz), 7. 03 (d, 1 H, J = 2 
Hz), 7. 17 (d, 1H, J = 2Hz) 

7X7^^ bJls (EI, m/e) 382, 341, 261, 162, 121, 41 

5 

nmm 2 3 

(2 -TV a* is - 3 - t e r t -y^/b- 5 - yf;V7z^) : J 
(2, 3, 4, 5 --^ h 5 ^ ^yUv^ n^s>^ i^^— 7U) 

10 2 -T>J n*->- 1 -^n^E- 3 - t e r t -7 3^1/- 5 - / T^WO-tr > 
( 3 3. 9 8 g) ©-r t Ko7 5>Sffi ( 5 0 0 ml) tc. - 7 8°CTn - 
yf;l/'Jf>)A©l. 5 6M^f« (7 6. 9 2 ml) 1 

v^oui^T^U:/^ (10 0. 0 g) CD- 7 8 °C©^s+1f>j^^ (2 0 0 
15 ml) ^(C. ±-CWcM£^£. $a&&- 2 0 VSIT tz&*>t£i)< % 3 0 #j^#T 

&Z>tltzM&Wl&r F7tFa77> ( 2 0 0 ml) iC&ASU 
t- h7> T^bi/* n^>^:r.> (14. 6 7 g) cDt^ h5fc Ko7 5>Stt 
20 (4 0 0 ml) in-yf-yl/'Jf^AOl. 5 6 M^^lf ( 7 6 . 9 2 

ml) J&^SISSiLfc-r b^>7^,0'>>?n^y^^;c^/Wj7 c ^AcDjg7£^ -7 

25 /Co >&m^TWkm*v^*v >^m#zmtiiLtz'ik^ m^mmmtm 

- (^ : Tjaill, fttfe^MK© (2-7'J o + v'- 3 - t e 
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9 8 

r t-yj-JV- 5 -*?-J\s7 (2, 3, 4, 5-^h^^^;U 

i/^o^>*^JL^;i/) is^^&mULtz (2 4. 4. g. JR^s 5 3%) 0 



H»J 2 4 

5 (2-7'Jo + '>-3-t e r t -yf7l/-5 -^f;l/7i^;l/) ; J/^JV 
(2, 3, 4, 5 -7- b^Jf-Jbi/? v^O? iSiL—jl,) i/3>(D€;$L 



(0. 8 0g), 3^1(0. 0 5g) Mrh7hFD77> 
( 2 0 0 ml) (DM£tV!}tpl^ ^CT2-7'J d^->- 1 3 - t e 

10 r t -zr*j\,- 5 (0. 1 0 g) £fln*. N 5 0°C{CT 1 B^PM 

±TWc*I-&%4 I l-. 2-7'jD + ->-i-^ot-3-t e r t 
5 ^yU^>-tr"> (8 . 1 Og) i^^Dny^f;l/>>7> (1 0. 9 g) £ 
^W^S hyU^>^ (20ml) ^ 6 0°CfcT6 B#Rfl3^ttT*rF U Mi- 
15 ll^HIR^L^o 

SSi:fh5tKn77> ( 1 0 0 m 1 ) £#n*-> - 7 8°C(C?%£PL^o ?f t»tl 
/cM-^-^J^iC - 7 8 0 CTr^ h^^^yUv^D^^^^iyi/iJ^-^A (3. 71 
g) ©-r h5tKn75 >ffim& ( 1 0 0 m 1 ) £ 5 #RgTJn*.. 2 BtPaW^T 

E.j&m&®izfr (loomi) &imx-. ykmtmwtmt&ftiftzo m?mmfr 

-D-t^nfe** to 4 5%) £LT (2-7'Jo^y- 

3 - t e r t 5 -jtf-ji/? i— ;b) ^yi/ (f h5> tVU^ 

>^^i^.;l/) »>^> (9. 7 0 g. JfcJg3 9%) £f#/c 0 

25 

mMm 2 5 

^/l/^y^U (f- h-5^^-;l/S/^o>^>^v?jL^.yl/) (3 - t e r t — >f^f- 
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(2-7'Jn + ->-3- t e r t -~f=f-)\,- 5 -/=?-JV7 iSjt^jV 
(2, 3, 4, 5 -T- =f-)\s*s 9 u^y? i?3L—)\,) -> 5 > ( 0 . 9 6 g) 

£ h 'Jxf;U7; > (0. 7 0ml) t*^-? £ V u y-tf y^m. (l 0 
m 1 ) - 7 8°CT\ n -T^/Vy 7^ A<D 1 . 5 6 M^^if>^fg ( 1 . 6 

5 imi) £i»TU 2i^ra*^Tma*-c i #aL. Wiz6\%mw.WLtz 
nbtitzm&fy*-! 8°c(c^iOL. mmtr?-vA co. 2 1 6m d © 
^DP^>-if>M Omi) ^jd^/co m^ntzm^^. mjtTi^u-a-e 

3WK#SL, I{cmraWT12 0°CtT#£U 3 

* o^>^ y j.— yU) ( 3 - t e r t -t/t*-^- 5 t^U- 2-7iy+-» 
f^Ay^D7^f K©*fe#H**SS (0. 5 8 g, iR^5 0%) £f#7t 0 

15 mmm 2 6 

i^^ t^/VS/ D 71/ (f h5> ^Jlsi/f n^>^ ( 3 - t e r t -^7^ 

( 2 -T 'Jn^y-3-tert -TTf-yl/- 5 -yf^!^) ^ t^U 
20 (2, 3, 4, 5 -7- h7> f-yl/i/^ ^5>(0. 2 8 g) 

CD h;i/jL>7g& (8m 1 ) ^{-^ - 7 8 "CfCTs n-^l/'Jf OAOl. 56 
M^*-V->m%L (0. 7 0ml) 2 NfIH^TM*7?#S 

U Mfci 2l^|yj«^L^:o 
nz>tLtzm&QB&-7 8°C{C?%iPU mmt^?-V2» (0. 0 8 0ml) O 

25 ^D'ot'^i (2mi) &mx.tz 0 n^ntzm^m^, agaric 3 b#r3j&> 

^TMa*7?#fiL. lB#P B m«s Ii:iTO^T9 0°C £T#i&U 1 0 



WO 97/03992 PCT/JP96/01975 

1 0 0 

* wOfitx.^.jV) (3 - t e r t - 7?-JV- 5 -J^jb- 2-7i7 + y) 

rf—v^vtu^j K©a«fe*hjytiisii co. ng A idum 2%) ^7to 
mm 2 7 

5 0>?p^>*>>i^/t,) (2 h*->- 3, 5-^f;l/7x^) 

2-^0^-4, 6 -iSS?-jUT—V-Jl (6. 4 5g) Ofh5tKD77 
(100ml) I:, - 7 8°CTn -7>;UU 1 . 6 0M^t> 

10 M(3 7. 5ml) ^«TL, f0ft2 WMttlfil:#iL/!: 8 

^f-;uy^on ->^> (19. 3 6 g) ©- 7 8 °C©^\4-tf (2 0 0 

ml) ±T?§£*L*:$R^p£:l O^TiSTLfco 2^^(^X 
Mfil-JWBU Mfc 1 B5R3iSI#Lrt:SL «EETK««£^J©yy ^/U^ * no 

15 Ibtl/:I^f F5tFD75> (3 0 0 ml) Z<Dmifetp 
iZ^tu^lstis^^jVj- y "J^A02. OMf |>^fc Kn75>»ffi (1 5. 
0ml) £-7 StTiSTU 2 NP^^^X^fC^ LrtigL 1 2 

25 71") (2-^K^->-3, 5 - i^.;U) ^y^;l/^>5> (4. 3 0 g. 

«$3 3%) £!R^L/Co 



'H NMR (CDC 1 3 ) 50. 17 (s, 6H), 2. 0 5 (s, 3H), 
2. 31 (s, 3H), 3. 65-3. 80 (m, 2H), 3. 7 7 (s. 3 
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10 1 

H) , 5. 98 — 6. 45 (m, 3 H) , 7. 12 (d, 1 H, J = 3Hz), 
7. 22 (d, 1H, J=3Hz) 

mmm 2 8 

5 (3-t e r t-7'f7l/-2-^ h + >>- 5 - ^f ;U7x-;l/) 0?p^> 

1 3 - t e r t -Z/^-JU- 2 -/ h^-->— 5 ( 7 . 

7 2 g) ©fh5h Fd7 7« (2 0 0 ml) IC, - 7 8 °CT?n —'X?-)]/ D 
10 f7A©l. 6 OM^+ifV^ (3 1. 5m 1 ) £?STU 2 B^W? 

^v 5 ^ no <>-5 > (7. 6 0 g) O- 7 8 "CCD^*-* (2 0 0 

ml) i+itw % ±-emk>titzmer®}%: 1 5#jWCifirFLfco 2B£|fflj^tt 

15 i^I^fe^fh7t Kd77> (3 0 0ml) C^i^t, dOfg^* 
=s>7 u^s? : Jx-—)l>± Y U 7A02. OMf F7tKD77>M (1 5. 
0 m 1 ) 7 8 0 C-C=^T U 2 B#F H W7Tm^C|jl&gL MlZ 1 2 B£fS«# L 

/Co 

57^ - (JUM^ : ^It- » "e&SU Mfe^--r^© (3-tert -rf- 
25 ;b- 2 h + i/- 5 -M i^;l/) (■> ^ ?Jz> 

*>5> (3. 5 9 g. JR^2 8 %) £Etf#L/c 0 

1 H NMR (CDCh) 5 1. 38 (s, 9 H) , 2. 21 (s, 
3H), 3. 21 (s, 3H), 4. 17 (d, 1 H, J = 6Hz), 4. 60 
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(d, 1 H, J=14Hz), 6. 35 — 6. 78 (m, 3H) , 6. 98 (d, 
1 H, J = 2Hz), 7. 01 (d, 1 H, J = 2Hz), 7. 20-7. 68 
(m, 1 0 H) 

5 (EI, m/e) 424, 359, 283, 183, 105 

mmm 2 9 

(3 - t e r t -zt^jv- 2 -jt h^->- 5 -^f;i/7x-;i/) 'J/^)V 

10 

1 3 - t e r t -7^j\s- 2 h*->- 5 =f-)\,<<y*£y (2 

3. 1 6 g) (Dt h-5 t Kn7 7>M ( 4 0 0 ml) C - 7 8tTn-7f 
^»Jf7A©l. 6 OM'MMJ-^a&Jfc (1 1 2. 5 m 1 ) £j»TU -ecD&2B$ 

15 ^f;l/y^un->7> (5 8. 1 g) 0-7 8°C0^+ifyM (2 0 0 
ml) tjjfd. ±-e^t»n^jg^«3*3 O^^Ti^TL/Co 

ibtlfci^f h7bKo77> (2 0 0 ml) Ki£»U Z.<Dffl&$\^ 
20 ^^;U>>^n^>^^i> (7. 2 1g) Orh7hKo77«(4 0 0 
ml) in-WJf7A©l. 6 OM^-tf-y^ (5 7. 69ml) 

1*^7^- (SMft : TfiaSU (3-tert- 
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i^7> (i 8. o 5 g) *mmt<Dm&fyk LTf$ 6 4 %T*m%Ltz c 

'H NMR (CDC 1 . ) 6 0. 16-0. 4 9 (6 H; 0. 16:s;0. 

5 1 8 : s ; 0. 48:s;0. 49 : s), 1. 39-1. 4 2 (9 H; 1. 3 
9 : s ; 1 . 4 2 : s ) , 2. 04-2. 08 ( 3 H; 2. 04 : s ; 2. 0 
8:s), 2. 31-2. 32(3H;2. 3 1 : s ; 2. 3 2 : s) . 2. 9 
7-3. 05 (m, 1H), 3. 61-3. 78 (3H;3. 6 1 : s ; 3. 7 
8 : s) , 5. 98-6. 73 (m, 3H), 6. 82 (d, 1H, J = 

10 2Hz), 7. 2 0 (d, 1 H, J = 2Hz) 

3 0 

( t e r t - y^-Jl/is? iSjL—ju) ( 3 - t -7^J\s-2 - * b*i/ 
- 5 -/ x-;l/) 'J/ 

15 

1 -T/cr-t- 3 - t 2 - J h*v- 5 7^l/^>-tf> (2 3. 1 
6 g) h Ko7 7>M ( 4 0 0 ml) fc. - 7 8 °CTn - -f^-Jl <j 5=- 

^AOl. 6 0M^t>M (112. 5ml) ^r^T L> 2 tefUg^tf 

20 ^^f;k^^ua->7> (5 8. 1 g) ©-7 8°CO^tyM ( 2 0 0 m 

i) tpiz^ ±-v&h>titzm&oi&3 o^iK«TLfc, t©^, m&m&2m 

&ihtltzm&VB&'T h7hFD77> ( 2 0 0 ml) tcSflPU. 
25 tert-^y^o^>^i?x> (l l. 0 Og) Of h7tF'o77>g 
ft (4 0 0 ml) t n-yf-JlV A© 1 . ' 6 0 M^s+lfV^ft (57. 69 
m 1 ) tfr&mWlLtz t e r t -7^^^? z?jl^lj\,V =f-^ ucd^WL^ 

-7 8°C-e3 O^P^ttTMTL. 
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&BtSi£tZo 

5 7 4 - (jgffift : ^\*Hf » T?#igu Mfe^-rMK© (3-tert-^f 
)V- 2 - J h^>>- 5 f;l/7x-;l/) v<>? 

M >5> (1 8. 9 4 g) &m&fc<DM'&®}t 9%T^#L/c 0 

10 'H NMR (CDC 1 3 ) 50. 08-0. 43 (6H;0. 0 8 : s ; 0. 
13:s;0. 42 : s ; 0. 4 3 : s ) , 1. 12-1. 1 3 ( 9 H ; 1 . 1 
2 : s ; 1 . 1 3 : s ) , 1. 33-1. 3 6 (9 H; 1. 33 : s ; 1. 3 

6 : s) , 2. 22-2. 25 (3 H ; 2. 22:s;2. 2 5 : s) , 2. 9 

7 - 3 . 6 1 ( 1 H ; 2 . 9 7 : s ; 3 . 6 1 : s ) 3 . 7 1 ( 3 H, s ) , 5 . 
15 9 9 - 6. 7 0 (m, 3 H) , 7. 05 (d, 1 H, J = 2Hz), 7. 13 

(d, 1 H, J = 2 H z) 

MMW3 1 

(3 - t e r t - y^JU- 2-/ b**>- 5 -yf-;l/7x-;l/) ( 1 H-Y > 
20 -r >- 1 — (JV) ifjtrjl/is-yXD&fSL 

1 -^n^e- 3 - t e r t -7*1-)]/- 2-/ h^ris- 5 ^/K>-tf> (2 
3. 1 6 g) CD9- h5 t Kd7 5>M (4 0 0 ml) (C. - 7 8fPn-7'f 
>M^AcDl. 6 0W\*V>mm (1 1 2. 5 m 1) £MTU -eot2l^ 
25 ra^^T^ajC#ML^o 

i?/ ^^^oo->7 > (5 8. 1 0 g) ©- 7 8 "CO^-tJ- (2 0 0 
ml) Jt-ef£fc>ftttE£4&£3 OWtlTUco M£-%£2 
mrBB^ttTmatc^aLx Mfcli$iaat#Lrt:& % j^Ttc*ffi<h^J©** n 

Dv'yf-^^? f^Sr'S^ L tZo 
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^^tltzM-^^O^r- h7t Ko77^ (2 0 0ml) fCfg^L. Z.<D®.®.tplz^ 
-O^y (10. 4 5 g) Ofh7hKD7 7« (400ml) £n-7> 
/WJ^AOl. 6 0M^t^M(5 7. 6 9 ml) i^bil!L^>f 
-yWJ^A©^^ -7 8°C-ei 5^r B W^T^TL> 2 lit PaWj-T^JC 
5 L /cm. IfCl 2 B^M^ L /Co 

^i^^^-li:T^/cWa^^^n^7XT^L. M{cM7K©iEMi- HJ * A 

-e^$-ti-/co 

h 7 4 - : » -cmm U ^fe^-r (3-tert- 

y^-JV- 2 h^->- 5 ^-yi/-7i— yu) ( 1 >^>- l ->oi/) 

^ ^Jl<is3 > (2 3. 6 3 g) £|R$S7 5 %T?TOL/c 0 

15 1 H NMR (CDC 1 3 ) 6 0. 03 (s, 3H), 0. 14 (s, 3H), 
1. 44 (s, 9H), 2. 29 (s, 3 H) , 3. 45 (d, 1 H, J = 
1Hz), 3. 81 (s, 3H), 6. 57 (dd, 1 H, J = 2 , 5Hz), 

6. 89 (dd, 1H, J = 2, 5Hz), 7. 03 (d, 1 H, J = 2Hz), 

7. 20 (d, 1 H, J = 2Hz), 7. 04~7. 50 (m, 4 H) 

20 

Mmm 3 2 

(3 - t e r t 2 -/ b*is- 5-yf;l/7x-;l/) (9H-7;l/ 

9 ->Ol/> v>> ^vl^ 5 

25 1 3 - t e r t -^'t^I/- 2 h**>- 5 ?-Jl"<>-&> (7. 

72g) 0rF5h Kd^^>^M (lOOml)i:, -7 8 °CTr n — )\/ 1) 
7^A©1. 6 0W\*V->mm (3 7. 5ml) £f&TU f®t2W^ 
U Mfc 3 L/co 
i? 9 no v^y ^yUi^ > (19. 3 6 g) <£>- 7 8 "CcD^+l?- >?g?& (10 0 
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!#W:l^fh7tKo77> (1 5 0ml) {cj»j»$-fr N ccD^&cJa 
5 {C"7;U^-l/> (4. 9 9g) ©fh5hFD77« (1 0 0ml) in-r 
^UVT-^ACDI. 60M^t« (18. 2 5 m \ ) fr^mWlLtzy JU* 
\;-)\,V^VU<DmL*- 7 8°C-«TU 2B#P H ^tfT^JC#&L/c^ H 

io /Co ^^>^m^^xm7km^^^>^m^^^>-z:'mtiiLtz^ mrte 

+t>I^»bS^LT, Mfe&HcD (3 - t e r t -^f-Jl/- 2 h 
15 ^->- 5 -y tWU"7 ji^iyU) (9 H-7/U^-U>- 9 -fvl/) v?^^7l/->^> 
(6. 8 2 g) ^JR^5 7 %T?Btf£ LtZo 

'H NMR (CDC 1 3 ) 5 0. 2 1 (s, 6 H) , 1. 5 0 (s, 9 H) , 
2. 33 (s, 3H), 3. 82 (s, 3 H) , 4. 40 (s, 1H), 6. 9 
20 9 (d, 1H, J = 2Hz), 7. 29 (d, 1 H, J = 2Hz), 7. 12- 
7. 38 (m, 6H), 7. 82 (d. 2 H, J = 8Hz) 

MMM 3 3 

(3 - t e r t -y^>»U- 2 - 1 h + ->- 5 -p^yl/? x — ;u) (9 H-"7yl/ 
25 9 — yU) '^"7 ;P->5 >©^^Jc 

1 ~^nt- 3 - t 2 h + ->- 5 -yf-;K>-tf> (5. 2 4 

g) ©fh7t Kd7 5>»« (100ml) - 7 8°CTn--7'7 c ;U>;^^ 
6 0M^+if>^(2 5. 0ml) 4«TU -t®«2TO^Tl 
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^7x-;i/^^nn->7> (5. o 6 g) co- 7 BVco^ir-y-ymm. (loo 
mi) 4>tc x ±-e#?>nyts^ft«- i o^fttiTLto 2b#f h W;j- 

5 m^tltzM^^-T" h7tKD75> (1 50ml) fC7gfl£U - 7 8°C^7 
;M-U> (3. 32g) fh7t Kp7 7>M (10 0ml) £ n -T^yU'j 
f-^AcDl. 6 0 M^N+if y^fS ( 1 2 . 5ml) ^bllLf:7;l/ U— 

Ltzo 

15 *felS H B H 0 (3-t e r t-7*f;l/-2-^ h + y- 5 -^f ;l/7i-;l/) (9 
H - 7 1/ > - 9 --T;b) ^^i^.;l/->5> (4. 3 1g, iR^4 0 %) £3K 

'H NMR (CDC 1 s ) 5 1. 46 (s, 9H), 2. 23 (s, 3 H) , 
20 3. 39 (s, 3H), 4. 92 (s, 1H), 7. 00 (dt, 2H, J=l, 
7Hz), 7. 10 (d, 1 H, J=lHz), 7. 14 (d, 4 H, J = 
8Hz), 7. 19 (d, 1 H, J=lHz), 7. 21—7. 30 (m, 10 
H) , 7. 5 2 (d, 2 H, J = 8 H z) 

25 777^? h;U (EI, m/e) 524, 359, 282, 177, 165, 77 

mmm 3 4 

(3 - t e r t -T/t^I/- 2 Y*ri/t * * - 5 -M=f-J]/7 jl—JV) 
"J/^JV ( 2 , 3, 4, . 5 -T- h7^f;l/y^a^>^->x-;l/) •> 3 
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1 0 8 



PCT/JP96/01975 



1 --fu=t- 3 - t -Zf^JV- 2 h^-->^=f-J^^iy- 5 ^JWO-tz 
48g) OfF7tFD77 >m& (3 0 0ml) IC N - 7 8 °CT\ 
n-y^^UU^^AcDl. 6 0 M^+ht- ( 2 5 . 0ml) «TU 1 B# 
5 mmftLtzo 

iSJ^j\/iS?uai/3> (5. 1 6 g) (D- 7 8 "CCD^-tf- (2 0 0 

ml) ±T:'m-^tltzm^m^, -2 0 °CJk(T©agT 5 3 0 tW^T^T L 

tz 0 tot, 2^r B Wj-Tma{c^L. Ii:mWLf;i, MffiTl^g 

10 Ht>ti^MfF5tKo77y (2 0 0 ml) C^iU 

7- ^yl/^^n^V^^^y (4. 8 8 g) <Df- h7t Kd7 7 >M (3 

0 0 m 1 ) tn-y^J]yV^-^7A(D 1. 6 0M^t>M (2 5. 0ml) i 
frt>MW.LtZ7- b^y =f-)\sis? a^O? iSjL—j]/i) J*<Di&ifc%;- 7 8 "COfa 

tu *<d'&^ 2mm^rmwz^uLtz^ mici 2mmmnLtz 0 
15 Kmm&yjizi&itT ^7kmm&ijQ7L, 7^mtmmmt^^tz 0 

fat%&t>*±xmzmmmm*mu&m7\^mfrL, h ^A-e 

20 h ^5 7 4 - mmm. : » U Mfe*^ 7l4K© ( 3 - 1 e r t - 

h4-->^ t^M-*^- 5 -^^yl/^x— ;u) v^T^t/ (2, 3, 
4, 5 --r- 7^W>^ d^v^ (5. 6 0g)£-iR^3 6 

%-rrfm-Ltzo 

25 'H NMR (CD C 1 3 ) 50. 13 (s, 6H), 1. 39 (s, 9 H) , 
1. 69 (s, 6H), 1. 7 8 (s, 6H), 2. 29 (s, 3H), 3. 4 
3 (s, 1H), 4. 40 (dd, 2 H, J = 2, 2Hz), 5. 27 (ddd, 
1H, J = 2, 2, 9Hz), 5. 53 (ddd, 1 H, J = 2, 2, 
17Hz), 6. 03 (ddddd. 1 H, J = 2, 2, 2, 9, 17Hz), 
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7. 03 (d, 1H, J = 2Hz), 7. 17 (d, 1 H, J = 2Hz) 
mte&\3 5 

+ 3-tert -.7^1/- 5 f-;UT7 x^U) 
(2, 3, 4, 5 --r h^^fyl/v'^DO^^x-yl/) ->-5 >©.-&JiJc 

5 

2 -'O^D + y- 1 3 - t - y^JU- 5 - ^ f-A^y-try (2 9. 

3 0 g) Ofh5t Ku7 7>M ( 3 0 0 ml) (C. - 7 8 "CT n -y^WJ 
5 6M^*-V->mm. (5 1. 2 8ml) 1 Bf P^SHf^L/Co 

^W^ D >>7> (10 0. 0 g) (150ral) 
10 frLtz-7 8°C(Dm®.tplz, ±-C'&t>tltzm&<®}Z- 2 0°COTOSJ^-e3 0# 

t &m<D 'J t o o y ^ ^A/ 3 L fco 

it>n/:M?:fF7hKD77>' (2 0 0 ml) Jc?g^U COMtl^ 
- 7 8°C^ h v^^>y*n^>^:r.> (9. 78g) Ofh5tKD75 
15 >M(5 0 0 ml) tn-7"fyl/'Jf7A01. 5 6 M^*-tf- >7« ( 5 1 . 
2 8ml) a^liL^f h5^^I/y^D^>^yx-/|/iJ f7A0^?- 
tfST U 2 B#|yjj^#-r£SK#m LfcgL 1 2 B$|yj&# L*io 

20 »tt<t*^^^^^fe^«»jfl[€-«&fnft^7K-e«fe^Lx M h'J7A 

— ^< > V> O 

^y-3-t e r t-7"f;l/-5->f;l/7x-;l/) y^f;l/ (2, 3, 4, 5 
25 -fF7^f;I/y^o^y^yix;l/) y^y (1 7. 6 g s J|X^ 5 1 %) 

'H NMR (CDC 1 a ) 6 0. 01 (s, 6H), 1. 33 (s, 9H), 
1. 52 (s, 6H). 1. 67 (s, 6 H) , 2. 24 (s, 3 H) , 3. 3 
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1 1 0 

2 (s, 1H), 4. 94 (s, 2H), 6. 99 (d, 1 H, J = 2Hz), 
7. 13 (d, 1 H, J = 2Hz) , 7. 2 1 (dd, 2H, J = 7, 7 Hz) , 
7. 29 (dt, 1H, J=l, 7Hz), 7. 40 (d d, 2 H, J=l, 7 
Hz) 

5 

■7^^ hMEI, m/e) 432, 341, 311, 295, 255, 91, 57 
^»J3 6 

(2 - t e r t -•y^JV'J/ =f-)Vis y,Ujj-+£,_ 3 _ t e r t --f^ }X/ _ 5 _ 
10 ^W7i^^) y> ^71/ (2, 3, 4, 5-fh7y^y^D^>^-;x- 



3 - t e r t -'T'^yl/- 2 - t e r t -y^-JUiSji 1; yu^-^->_ 1 _^ 

n^E- 5 ^/K>-fef> (0. 7 1 5g) h Ko77« ( 1 0 

15 m 1 ) 7 8°Cfc:i££PU n -7>yl/U (1 . 28m 

1) 1 ^r B w^^^o mz>titzm&®)iz (2, 3, 4, 5 

-T- h^y 3-JV-i/?w<L>?iSx.—jU) =f-j\sisV )V>7 o 'J K (0. 429 

g) m.u~?i o^mmt^miftzo 
fcfcm&m^mni&itT>*-vu7kmm (1 omn &im?L, ^mtmrnm 
20 ifc^tj-fco ^^.^^ffl^T^K^^^^i^yupr^^afcHL^o mm 

Mtt-fJUW;® (2- t e r t - ^;l/-> y ;i/ 

t+>>-3-t e r t--/f;l/-5-^fyl/7x-;V) (2, 3, 4, 

25 5 -fh5^f;l/y^DO^>?x-^) ->7> (0. 3 0 g, 3 4 %) £• 



'H NMR (CDC 1 3 ) 6 0. 2 1 (s, 1 2 H) , 0. 6 7 (s, 9 
H) , 1. 38 (s, 9H), 1. 85 (s, 6 H) , 2. 10 (s, 6 H) , 
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2. 28 ( 8l 3H), 3. 32 (s, 1H), 6. 91 (d, 1 H, J = 
2Hz) , 7. 0 5 (d, 1 H. J = 2Hz) 

7X7/< ^ ^ CBI, m/e ) 456, 399, 326, 223, 178, 147, 133, 105, 57, 

5 nmm 3 7 

(2 -TV 3 - t e r t -71-Jl- 5 - yf^i-W yyfyi, 

2 - 7'J u*is- l -yn^E- 3 - t e r t -t/t^U- 5 - *?-)l<Ky^y 
10 (17. OOg) ©f h7hFD77>M (2 0 0 ml) i: s - 7 8°Clrn- 
y^l/'J^AcDl. 6 6M^t«(3 6. 2ml) ^iTU 1 BSIffliK 

^f;l/i?^nu->5> (5 0. 0g) ^MtXlOOml) 
/c-7 8°C<D?g?&*^ ±-Z:-mt>tltzmet®$:- 2 0 °C*$§©Z&g-<? 1 5 5hW 
15 T^TL^o ?#^>n/c^%^2^rB^(tT^{c#SL. Hici B#fyj 

n^ntzm^m^'r h^t kd75> (7 5m i ) izmmL, - 1 8°c-c-is? 

a^>^^^yU^ f .i;^A©2M^h^t Kd7 5>M (3 0ml) 

25 h 7 * - (MUM : » Tli U tefe-XA yl/^O (2-7'Jo + y 

- 3 - t e r t - 7*=f-)\/- 5 ~J =f-jiy ^.—ju) ifjt^jv {y^u^y? : Jjl— 
. AO *>^> (7. 3 g. iJX^3 7%) ^^4L/Co 



'H NMR (CDCla) 50. 19 (s, 6 H) , 1. 45 (s, 9 
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H) , 2. 36 (s, 3H), 3. 11 (s, 1 H) , 4. 43 (dt, 2 H, 
J = 2, 5Hz), 5. 31 (dq.'lH , J = 2, 11Hz), 5. 57 
(dq, 1 H, J = 2, 17Hz), 6. 07 (ddt, 1 H, J = 5, 11, 
17Hz), 6. 40-6. 70 (m, 4 H) , 7. 16 (d, 1 H» J = 
5 2 H z) , 7. 2 2 (d, 1 H, J = 2 H z) 

7X7^^ hJU (El, m/e) 326, 311, 285, 220, 41 

3 8 

10 'J^^toi/V A/ (S/^u'O* i^au^jV) (3-t e r.t-yf;l/-5-/f 

(2-7'J o + *>- 3 - t e r t -7^/1/- 5 - > f ;l/7x-yl/) ! J / 
(y^D^>^i?i-;l/) ->5> (1. 6 2 g) © (l 5ml) (C. 

15 - 7 8tTn-7'f;l/'J5 L 7A0 1. 6 6 M^+iJ" >?g$t ( 2 . 99ml) « 

izUism^- 7 8°CfC?££|]U m&4t?- ? -7 <L (0. 545ml) O h;l/.x> 

mm. (5mi) &mz.tz 0 ^titzm^m^. ^^tTi^2m^t^'cm^^m 

£U MK1 2^fafflH^L^o 

o^y^a^wi,) (3 - t e r t -:/f-/U- 5 -ti-jv- 2-7 
x>+i/) f^^9Ai?^D7^F (0. 7 2 g. JR^3 6%) ^f/Co 

25 'H NMR (C« D t ) <50. 27 (s, 6H), 1. 6 3 ( s , 9 H) , 
2. 21 (s, 3H), 6. 0 9 (t, 2H, J = 2Hz), 6. 65 (t, 2 
H, J = 2Hz), 7. 08 (d, 1 H, J = 2Hz), 7. 21 (d, 1 H, 
J = 2 H z) 
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mmm3 9 

( 2 — T U u*i/- 3 - t e r t -y=f-)\y- 5 -^ f;l/7i-^) 'J /^jV 
(t e r t -~7=f-;\/i/<7 n^y^ ^jn.^.yi/) ->^>(7)^^c 
2 —TV o^<>- 1 — T/n-t— 3 - t -y^JU- 5 5^1/^ V-tr> (17. 
5 0 0 g) Ofh7t Kd7 5>M (2 0 0 ml) fc, - 7 8 °CTrn - y^JU >J 
t^AOI. 6 6M^t>M(3 6. 2ml)^iTU 1 B^M #L/c 0 
^>^;U^^noi/5> (5 0. 0 g) *W*i*-> (10 0ml) izm^tl 

fz-i 8°c©^o^{c. ±-enz>titzm&<®}&- 2 o °cj£TF©ag-e i 5^ 
n^ntzm^m^y- t kp7 5 > (7 5mi) {c^l. c©^n^{c- 

7 8°CT\ 5--fy7°Dh°'Jf>y^D^>^-i, 3-^x>(6. 3 7 g) 
©t 1 b^h Ko7 7>M (2 5 0 ml) tl. 05 M<D^^JVV =f-^ 
7^W§7&(5 7. 2ml) t^t,iIL/:t e r t-7*f^<>^D^>^-;x- 

20 «a»$-a:^o 

h?574- cmmm-. -ummt, m^^;vvt<D ( 2 -r 

- 3 - t e r t 5 i>y ^yu ( t e r t -^yU*> 

^D^>^^i^) *>57> (6. 5 8 g. jRsp2 9%) *mmt<om&to±L 

25 T^Lfc 0 



'H NMR (CDCI3) 50. 17-0. 55 (6 H ; 0. 1 7 : s ; 0. 
22:s;0. 54 : s ; 0. 55 : s) , 1. 22-1. 2 3 (9 H ; 1 . 2 
2 : s ; 1 . 23:s), 1. 43-1. 46 (9H;1. 4 3 : s ; 1 . 4 
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6:s), 2. 34-2. 36 (3H;2. 34 : s ; 2. 36 : s), 3. 0 

8-3. 76 (1H; 3. 08 : s ; 3. 7 6 : s ) , 4. 27-4. 60 (m, 

2H), 5. 3 0 - 5. 6 2 (m, 2 H) , 6. 0 8-6. 1 2 (m, 1 H) , 
6. 2 0 - 6. 6 0 (m, 3 H) , 7. 17 (d, 1 H, J = 2 H z ) , 7. 2 
5 3 (d, 1 H, J = 2 H z) 

7XX^ h;l/ (BI, m/e) 382, 325, 261, 203, 172, 41 

mmm4 o 

10 iSjt U ;l/ ( 3 - t e r t --??■)]/*/ 9 uly? iSiL—ju) (3-ter 
t 5 -J^Jl- 2 -7i/ + y) — ^A^^n^-r K©^J|£ 

(2 - 7'J d + -> - 3-ter t - 5 - > f ;l/7x^) V t 

( t e r t --^f-jVi/p as<>? ^jh^;|/) > ( 1 . 5 3 g) (D h;l/jn>?g 
15 f& ( 1 5 m 1 ) {c N - 7 8 t"Cn-"7*f;n; A© 1 . 6 6 W\*"V- 

(2. 4 1ml) «TLL, ^^T2B#r H Wj-T^iia^-e#jaU Mic 1 2 B$ 
Kfit^L^o '&t>tltzme?®]&- 1 8°CJC?££[JU H^b?-* — *A (0. 4 4 

omi) oh;n (5mi) &imz-tz 0 m&ntim&fa&mytTiz. 2 b#p b i 

U ^ (3 - t e r t -yj-Jlsis? (3 - t e r t --ff-A,- 

5 -yf/b- 2-7x^-» f^^'JA^^D^'f K (0. 0 9g, JR^S 5 

%) ^fffco 

25 

'H NMR (C 6 D 6 ) 50. 36 (s, 3H), 0. 40 (s, 3H), 
1. 38 (s, 9H), 1. 65 (s, 9H), 2. 24 (s, 3H), 5. 7 
3 (dd, 1 H, J = 2, 3Hz), 6. 79 (d d, 1 H, J = 2, 3Hz), 
6. 82 (dd, 1 H, J = 2, 3Hz), 7. 15 (d, 1 H, J = 2Hz), 
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7. 25 (d, 1H, J = 2Hz) 

mMM4 1 

(2 - TU n + y- 3 - t e r t -7>;U- 5 - >f;l/7x-;i/) V t 
5 f-yUJ/^ n^>^ $*jc=.yi,) -/^y®^ 

2-7'jD + ->-l-7'D*-3-t e r t - 5 - ^ (5. 6 

g) Of h5 h KD7 7 (50ml) (C N - 7 8 °C"en -^f ;l/ >J A 

©!• 6 5M^+1f>7t^ (1 2. 5ml) ^ITU - 7 8tTl. 5 B$@ft 

10 ^^dd^^;^>7> (12, 1 g) 0- 7 8 0 C©Mt>M (2 5 

mi) ±^M^ntzm&m&zftr&~£mTi,tz 0 2w^ti 

Jfbn/cji^i-T h7hFo77> (50ml) fcljQX-s 7 8 °CTr U 

15 f 9A^f ;U->i>n^>^^ai^ K (3. 0 g) Ofh5t Fa75>*» (3 

omi) £-i ^Ferajtu.. 2 mmwc^g-eg-M. u Hf3 3 ^p B w# Lrr 0 
s/ftiii^^k (4 0mi) &im^ 7kmtmmmt^-frmz 0 ^mmt^m 

3 - t e r t -7"f yU- 5 - yf;b7 a.^.yU) >M if 
20 ai— yl/) i/^><D<om&WU^<Do-t^n^^ A/ (2. 5 g. 9 0%) 

'H-NMR (C, D s ) 6 0. 08-0. 09 (3H;0. 08 : s ; 0. 

0 9 : s ) , 0. 39-0. 41 (3H; 0. 39 : s ; 0. 4 1 : s ) , 1. 
25 32-1. 51 ( 9 H ; 1 . 3 2 : s ; 1 . 3 6 : s ; 1 . 39:s; 1. 5 

1 : s) , 1. 96-2. 0 3 ( 3 H; 1. 9 6 : s ; 1. 99:s;2. 0 

3 : s) , 2. 24-2. 27 (3H;2. 24:s;2. 27: s), 2. 9 
0-3. 68 (1H; 2. 90:s;2. 98:s;3. 68:s), 4. 17 
-4. 50 (2H;4. 1 7 : m ; 4. 33 : s ; 4. 50: d, J = 5Hz), 
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5. 22 (d, 1 H, J=10Hz), 5. 48 (d, 1 H, J=17Hz), 
5. 7 9 - 5. 9 8 (m, 1 H) , 6: 1 4 (d, 1 H, J = 1 0 H z ) , 6. 

3 8 (d, 1 H) , 7. 0 7-7. 16 (m, 3 H) 

5 VXX^^ bMBI, m/e) 340, 325, 298, 283, 245,221, 205, 189, 159, 145, 
120, 91, 75, 61,41 

m.mm 4 2 

iSJ =f-)Vi/y) )V f-jl/i/? iSjc—ji) (3 - t e r t 5 

10 2 -7 J =J-* — *?U : J*7Vi=y4 KCD^JSfe 

(2-7'J a*is- 3 - t e r t -7^JU- 5 - ^^7x-;l/) V* ^JV 

a/ ^jh/? wo? itjL^j),) (o. 7 5 g) <D^*-y->mm d o 

m 1 ) {C. - 7 8 °C^n -^^yl/U 1 . 6 6 M^s+if ( 2 . 1 

15 ml) &ffiTLtz 0 &l>7?2l$rai^ttT£fi*-C#fiU MCI 2l$IB!»#Lrt:o 

nz>ntzm&mzbjv^> (2 5 mi) &jn*.s mM.izxmmt^-^-'o^ (0. 

4 0 g) &jjax., M^tT. 7 5°C-tr2 4l^ra»^L^o 

(5ml) ^ffl^TCO^-/U^t>^^1f>pJ^^t±lL. Ubtltz^l-V-y 
20 ^?g^t)^^g^LXs y^f-;l/«>y;U ^/Uv/^ n^>^ v>i^,rl/) (3 
- t 5 ^71/- 2 -7x; + -» f^^'JA^^n^l' KCD^Hfe 

^-yp (0. 3 g, iR^3 3%) *Htt#S^»iLTifco 

1 H-NMRr-^ (C 5 D 6 ) 6 0. 24-0. 34 (6H;0. 24: 
25 s;0. 3 2 : s ; 0. 33 : s ; 0. 3 4 : s ) , 1. 58-1. 64 (9 
H ; 1 . 5 8 : s ; 1. 59 : s ; 1. 62 : s ; 1. 6 9 : s) . 2. 15- 
2. 26 (6H; 2. 1 5 : s ; 2. 1 9 : s ; 2. 2 1 :'s ; 2. 24:s; 
2. 26:s), 5. 81 (s, 1H), 6. 14 (t, 1H, J = 2Hz), 
6. 46 (t, 1H, J = 2Hz), 7. 12 (d, 1 H, J=lHz), 7. 
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2 4 (d, 1 H, J=lHz) 

nmm 4 3 

(2 -TV d4-->- 3 - t e r t -7?-Jl>- 5 - yf;L/7x^) (^f 
5 /I/) >^5^W>^ 

2-7'Jd*«>-1 -T'n^E- 3 - t e r t 5 5^71/^ >-fer> ' 

(18. 9g) 0fh7t Ka75« (15 0ml) (C. - 7 8 0 C^n-^ 
^7UV^*A©1. 6 5M^t>jg«(4 0. 4ml)^iTU - 7 8tl: 
10 T2B#|HHt#Lfco 

^^Dny^f;l/->7> (12. lg) 0-7 8 "CO^If (80m 

nZtltzM&VoiZT h5t Kn75>l 5 0ml ^flO^T- 7 8°C{C<%£PU 
15 -f y-f^WJ (8. 2g) ©ff7tFn77«(100ml)^3 

S««^tC7k (10 0ml) S-jtax.. TklBt^ttSi^^^o KWtRJfj^ 

^^^LTn^ntz^^ j^i^v tiY^ij^ A-vmmt. (2-7^4 

^-S-tert-^-S-yf^x-;!/) (-f ^t^— yv) ^^f;i/->7 
20 >0^tt#I^©ffet^;l/ (11. 0 g. *fcjg9 4%) ^ffc 0 aft&Oifc 
^li4 3 

'H-NMR (C 6 D 6 ) 50. 09 (s, 3H), 0. 55 (s, 3H), 
1. 32-1. 41 (9H;1. 3 2 : s ; 1. 4 1 : s) , 2. 28-2. 2 
25 9 (3 H; 2. 28:s;2. 2 9 : s ) , 3. 40 (s, 1H), 4. 03 

(s, 1 H) , 4. 15 (t, 1 H, J = 2Hz), 4. 39 (dd, 2 H, J 
= 2. 2Hz), 5. 05-5. 24 (1 H, 5. 0 5 : s ; 5. 08 : s ; 5. 
1 8 : s ; 5. 2 4 : d, J = 9 H z) , 5. 51 (d, 1 H, J=17Hz), 
5. 6 9 - 6. 0 8 (m, 1 H) , 6. 54 (dd, 1 H, J = 2. 6Hz), 
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6. 8 0 - 7. 5 0 (m, 5 H) . 

h;KEI, m/e) 340, 325, 298, 283, 245,221, 205, 189, 159, 145, 
120, 91, 75, 61, 41 

5 

mmm 4 4 

i^^yUv"; JV >"r—)\y) (3 - t e r t -zT^jV- 5 -jt=f-Jl<- 2-7 

10 (2-7'Jn+^-3-ter t-^f;l/-5-yf^7x-^) (-f >-r-^ 
;1/) ^;U->5 > (2. 2g) O (20ml) iC N ^MfCT h U 

Ji^yl/T^V (1. 5 0 g) &1m*-, - 3 0°C{C?%£PU n-^^yl/U^-^AO 
1. 6 6M^if>^(4. 8ml)^TU:oiiS^lU 12^f| 
»f#L/Co l#^n/c^%{C. tgCTKMfi'- (1. 3 5 g) 

15 U m±TlZ 9 5 °CT, 2 4^FsW^L/Co 

fcJ&m&M&ffii&L, mzm&W&bJ^ls (1 5ml) T-^L. mftLfrb 
^^^LT^Hfe^-TyU (2. 9 g) £^c 0 Z<D*-UWZs<>9 > (1 0 

mi) £jn*.. ^^MEIz:^L-r. ^fe^o^-^^yi/^'jyi/ (-r^-^— 

AO (3 - t e r t - 5 2 -7 j.—*^) ?-? — vAi??zi 

20 7^f K (0. 2 5 g, iRspl 1%) &#rt: 0 

'H-NMR (CsD 6 ) 50. 45 (s, 3H), 0. 50 (s, 3 H) , 
1. 44 (s, 9H), 2. 27 (s, 3H), 6. 69-6. 75 (m, 2 
H), 6. 78-6. 8 0 (1 H; 6. 79: d, J = lHz ; 6. 80: d, 
25 J=lHz), 6. 92-6. 98 (m, 1H), 7. 15 (s, 1H), 7. 
23 (dd, 2H, J = 2. 6Hz), 7. 57 (dt, 1 H, J = 
9. 1Hz) 



mm 4 5 
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(2 -T >J o + y- 3 - t e r t 5 ^yu? i^;U) 

(9 H-:7yM-^>- 9 --f;u) v5>CD£-j& 

2 - 7'J n*->- 1 -^nt- 3 - t 5 -^yWO-tf:/ (17. 

5 0 0 g) ©-r t Kn7 5>M (2 0 0 ml) (c. - 7 8 °CTn - T/^yU U 
l-t>U<n\. 6 6M^t>M (3 6. 2ml)^lTU 1 NfHH* &Ltz 0 
^^^do«>7> (5 0. 0 g) (10 0ml) izm^tl 

10 ^HJ©y^nn^yf;l/i/5>^SiLfco 

m^tltzm&VQ&T h7hKo75> (75ml) KjgflPU CCDj&fttC- 7 
8°CT\ -7yl/^-U> (9. 9 7 g) ©-f- h 5 k K0 7 5>gjft (2 5 0 ml) t 
1. 6 6MOn-7-f;HJf-7A-/s+t>^ (3 6. 2ml) ^t»iiL/; 

15 2B#fa«#Lfco 

- 3 - t e r t -"f^fr- 5 - yf^7x_;l/) 'Jtf-fr ( 9 H-7 ;ls*u>- 
9-^;l/) ->7> (1 2. 0 4 g, JR$4 .7%) Lfco 

25 1 H NMR (CDC 1 3 ) 50. 10 (s, 6H), 1. 56 (s, 9H), 
2. 40 (s, 3H), 4. 51 (s, 1 H) , 4. 52 (dt, 2 H, J = 2, 
4Hz), 5. 37 (dq. 1 H, J = 2, 8Hz), 5. 63 (d q, 1 H, 
J = 2. 17Hz), 6. 14 (ddt, 1H, J = 4. 8, 17Hz), 7. 
08 (d, 1H, J = 2Hz), 7. 23 (d, 1 H, J = 2Hz), 7. 23 
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(dd, 2H, J = 7, 8Hz), 7. 39 (d d, 2 H, J = 7, 8Hz), 

7. 40 (d, 2H, J = 7Hz), 7. 92 (d, 2H, J = 8Hz) 

mrnm 4 6 

5 2-7'Jo + y-l-7 , o€-3. 5 -V/ ^I/^ V-t? ><7)£-j?jc 

2-^0^-4, 6-^^f;P7xy-;b (8 8. 0 2 g) *<T-tr h— h U ;U 
( 5 0 0 ml) 0°C©^fC7k®rffc*7 U^A (3 0. Og) ^ 

tax.* 2mr^mn-Ltzo n^ntzn^mm^r u ;^D7^ k a o o g> &i 

10 0°COT-e^TL. MfclHBLfclft. M«c6l$rai»^L^o 

■fr > &m ^ T^tKS ^ b> ^ * If > ttJ L MiBWIiJI <b 's * > 

& t &&t>itx&tzmmmm&ffiu&mfrx*&i& u m^^km^ h v v ax 

1-^u^— 3. 5 - ^;l/^>-t?> (8 5. 7 3 g, JR$8 1% ) 

20 'H NMR (CDC1 3 ) 52. 24 (s, 3H), 2. 27 (s, 3 H) , 
4. 40 (dt, 2H, J=l, 6Hz), 5. 27 (dq, 1 H, J=l, 1 
0Hz), 5. 43 (dq, 1 H, J = 2, 17Hz), 6. 13 (ddt, 1 
H, J = 6, 10, 17Hz), 6. 91 (dd, 1 H, J=l, 1Hz), 7. 
19 (dd, 1 H, J = 1, 1 Hz) 

25 

f£«J4 7 

(2-7'Jo^->-3, 5 -^^f;l/7x- AS) =f-)V (2, 3, 4, 5- 
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2-7'Jd + ->-1-7d^-3, 5 - V/ 5^l/^>-tf> (2 4. 1 0 g) © 
Ko7 7 (2 0 0 ml) (C N -7 8 °CXn — y^-JU*) f ^A© 1 

6 6M^V^(6 0. 2 4 ml)^ITU 2 0#iS£#L?c o 
•^DD^f;k>5> (10 0. 0 g) *<^^if > (l 0 0ml) fc?g^£ 

5 n/:-7 8 °C©*£&{^ ±T^t>*l*:*Ii»£. - 2 0 "C^O^T 5 3 0 ftfr 

mZtltzMerMZ:-?- h5th'D77> (2 0 0 ml) KiSflSU CCD/g&f;:- 

7 8°C-£\ t- N^t^I/S/? a^>^.x> (12. 2 2g) ©f F7hFa7 
10 (4 0 0 ml) <hn-^'Jf>A0 1. 6 6 M^*^t ( 6 0 . 

2 4ml) £^£fligL/c-f- h -5 p< fyl/y ^ o^>^ y ^ U<Dm&%: 

ffiT U 2 I^P^tj-r^atC^a LfcSL M(C 1 2 B$fEltt£& Lfco 

15 mt*&t>&x&ttimm&mQ&mfrX'imu m^mfctim-t- h v * j*x 

-3, 5 -V**)\/-7 ^A/) (2, 3, 4, 5 h-^^/l^^o 

20 ^>^^ji^;U) > (1 8. 8g, W56%) WL/: 0 

'H NMR (CDC 1 3 ) 6 0. 10 (s, 6 H) , 1. 7 0 (s. 6 H) , 
1. 80 (s, 6H), 2. 27 (s, 3 H) , 2. 28 (s, 3 H) , 3. 4 
0 (s, 1H), 4. 41 (dt, 2H, J = 2, 5Hz), 5. 28 (dq, 
25 1H, J = 2, 11Hz). 5. 41 (dq, 1 H, J = 2, 17Hz), 6. 
12 (ddt, 1 H, J = 5, 11, 17Hz), 6. 94 (d, 1 H, J = 2 
Hz) , 7. 0 2 (d, 1 H, J = 2Hz) 

7X7^^ (BI. m/e) 340, 299, 219, 178, 41 
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mfe#>J4 8 

2 —TV u* ; s- 1 -yot- 3 - t e r t 5 - ^ f-;l^>-fcf >© 

5 

2 - Zfu^e- 4 6 - t e r t x. J -Jl (4 3 . 8 g) 

7th-h'J;l/ (2 5 0ml) K$&&N$ttrt: 0 °C(Dmm^ 7\<M4t*> 'J OA (1 
3. 2 g) 2l^r B W*L/co ^btlfctfe^CT'J^o^-r K (6 

5g)^i o°cj£tf-«tu ^atc#a«fc$ h>i^Gmmmnu^o 

^i^-^-^-tirT^W^fS^ISfn^^XT-^L. M(c^7K^^ h U <7AT 

15 h 7^ 7 -f - (JgHE?£ : 'MrU- » T'JOil LT. 4 M*c© 2 - T 'J o + •> 

- 1 3 - t e r t 5 ^;K>-fer> (4 6. 0 7 g. J|X 

$9 0%) ^WMLtZo 

1 H NMR (CDC 1 . ) 5 1. 38 (s, 9H), 2. 27 (s, 3H), 
20 4. 5 7 (dt, 2H, J = 2, 5Hz), 5. 29 (dq, 1 H, J = 2, 1 
1Hz), 5. 49 (dq, 1H, J = 2, 17Hz), 6. 13 (ddt, 1 
H, J = 5, 11, 17Hz), 7. 07 (d, 1 H, J = 2Hz), 7. 25 
(d, 1 H, J = 2 H z) 

25 m.mm 4 9 

2-7'J n + <>- 1 3 - t e r t -"T^l/- 5 -^;l/0-fcr>© 

8 5K7k»ffc* U O A (7 6. 6 1 g) £ ^ V -??-)Wr h> (1 0 0 0 
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ml) t(Dm&mi^ 2-7'o^-6-ter t-yf/t'-4->^7x;- 
Jb (2 3 0. 9 8 g) £ 1 0 °CTT 2 B#P H W*TJn>U 2 5 °C~C 1 *$mm 

^WitZo %^tltzm^(Dm^^^ 1 OVZrMitTV ( 1 3 3. 0 7 g) 

im?L, zcd'& 2 5 °ct 1 2 mmmw&mftzo 

5 KfoM^yjlzyk (5 0 0 ml) £#dx.. ?KM ifiii:^lt/: 0 ^WI&Jl^ 

3 - t e r t - -f^JV- 5 ^;K>-tf> ( 2 4 5. 2 5 g N iR^9 1 %) £• 

10 7 4 - 7 5 °C(0. 0 8mmHg) 

'H NMR (CDC 1 » ) 51. 38 (s, 9 H) , 2. 27 (s, 3 H) , 
4. 57 (dt, 2H, J = 2, 5Hz), 5. 29 (dq, 1H, J = 2, 1 
1Hz), 5. 49 (dq, 1 H, J = 2, 17Hz), 6. 13 (ddt, 1 
15 H, J = 5, 11, 17Hz), 7. 07 (d, 1 H, J = 2Hz), 7. 25 
(d, 1 H, J = 2 H z) 

•VXX^ h;KBI, M/e) 282, 269, 241, 226, 203, 162, 147, 122, 91,41 
20 H»] 5 0 

2-7'Jn^y-l -Z/n^e- 3 - t e r t 5 5^W< >-t?>CD 

8 5%7kM:# V ?A ( 1 . 8 2g) if ^-n-yW^-^A^o 
25 ; F (0. 0 4 0 g) £ F;l/x>iOl^i (3 0ml) (C. jf#Ts 5 0 °CX\ 

6 - t -y^ju- A-j^jiy^y-jis (6. o 8 g) tMitrv 

* (3. 3 8 g) srMTLfco ^©^ 5 o °c-r 3 mmmnzmitzo 
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^5 7 < -tc«kSrtaJ«lip^*flwJ;*5. 2-7U 1 3 - 

t e r t -T7*^;l/- 5 -y ^yWO-fe" yt<, fflWc 2 -^o^- 6 - t -zf=f-;\y 

- 4-/^17 x y -Mzm-D^tz^m 9 3 %-CML/;Ci^o/: 0 

5 ^t»J5 1 

2 — T U o + ->- 1 3 - t e r t -rf^f-fr- 5 h4^>^>-fer> 

8 5%7K®Kt#y *A (4. 5 7 g) £ ^ ^yW-T V ^f-J]/*r. h > (3 0ml) t 
10 ©Mi^Jfc. 2-^D^-6-tert-^;l/-4->f ^^7xy-;l/ 
(16. 02g) ^10 °C-em. 2 5 °CTr 1 B^if #Lfc 0 m^tltzM 

nm^ i o°c-e^bry;u (8. 4 7 g) ^q^ n ^©^2 5°cti 2m 

®*L*:^ S$^I§U ^Mfe^-Y^^cD 2 — T y o + ->- 1 —z/u^E— 3 

- t e r t -T^U- 5 - J (15. 8 0 g N JR^ 8 5 %) ^ 



20 m& 115-117°C(0. 8mmHg) 

'H NMR (CDC 1 3 ) 51. 38 (s, 9H), 3. 76 (s, 3H), 
4. 55 (dt, 2H, J = 2, 5Hz), 5. 29 (d q, 1 H, J = 2, 1 
1Hz), 5. 48 (dq, 1H, J = 2, 17Hz), 6. 13 (ddt, 1 
H, J = 5, 9, 17Hz), 6. 86 (d, 1 H, J = 3Hz), 6. 95 

25 (d, 1 H, J = 3Hz) 

•7XX^i7 hJ\y (EI, m/e ) 300, 257, 178, 138, 91, 44 



MM 5 2 
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(2 —TV n^->- 3 - t e r t -7*f-)\>- 5 h^->7x-^ y 
(2, 3, 4, 5-Th5^f;l/-y^D^>^^x^;U) >cD^-fi5c 

2 — T U n^>- 1 -7d^- 3 - t e r t -"T^/l/- 5 - y b^>^>-t?> 



5 (8. 9 8g) ©^\+t« (9 0ml) i: s - 7 8°Ct"n--/^l/>Jf^A 
©1. 6 6 M^+lf ( 1 8 . 0 7 m 1 ) £j»TU - 3 0 °Cic#&$-t* 1 

(4. 2 6 g) ^X.. 2B#|fflj^#T2 5 "ClZg.^ -fcK MM 3 BtFeHI^ Ltz Q 

10 ft &*lfcfi^&-r h^fc > (5 0ml) Jc^U 7 

8°CT\ -f- u^y? yx-;|/)J A (3. 8 4 g) h 5 fc 

Kn7 7>M (10 0ml) i:iTL> 2 ^Iffl^^TSIi:^ Mfci 2 

20 - 3 - t e r t -7^JU- 5 l^>:7 : J t =f-)\s (2, 3, 4, 5- 

•r b^>^,M/->?n^>^v>x\^.;l/) (5. 0 0 g. iR^4 2 %) &ffm 

Ltzo 

'H NMR (CDC 1 a ) <5 0. 14 (s, 6H), 1. 3 9 (s, 9H), 
25 1. 7 0 (s, 6H) , 1. 7 8 (s, 6H), 3. 4 2 (s, 1 H) , 3. 8 

0 (s, 3H), 4. 39 (dt, 2H, J = 2, 2Hz), 5. 27 (dq, 

1 H, J = 2, 11Hz), 5. 53 (dq, 1 H, J = 2, 17Hz), 6. 
03 (ddt, 1H, J = 2, 11, 17Hz), 6. 75 (d, 1 H, J = 3 
H z) , 6. 9 3 (d, 1 H, J = 3 H z) 
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1 2 6 



PCT/JP96/0197S 



7XX^^ MKEI, m/e) 399, 261, 236, 221, 162. 147, 75 



5 m.MM 5 3 

iS/f-A/i/VJl/ (-r h 5 ^ ? n^>^ s>jc=.yi/) (3 - t e r t 

;U-5-y^-2-7i;+y) f-jr — VJ+Vtu^j K©^J5fc 

(3 - t e r t -Z/^-JU- 2 - 7'J o + ->- 5 f-j]/y i— yU) i?jt?-j\, 
10 (2, 3, 4, 5 -T- ^;l/->^ u^>^ ^jr^yU) > ( 1 1 7. 5 g. 

#615 8 5%) ©'v*-fr >?g?& (1 170ml) I:, ifiictn -7>/UU f-^ a 
©1. 6 6M^t« ( 3 4 0 ml) 1 2 B#Pa»#L*:o Krttffc 

©±S*£|iteLrt:l&x IiSi:thyl/i> ( 1 4 0 0 ml) IbXlmm^ 2 
A (6 1 g) £rin^ jg^T-e9 5°C, 1 O^^L/Co 
15 Rj£il^4a5*ataB U ®Jg«ff£ MUx ( 5 0 0 ml) -C&cftLtz 0 Mbtltz 

h jvx. y ( 2 5 0 ml) S.LK'n+It- > (1 150ml) &iJQZ., 6 5 °C{C^ L 
TiS#U -2 0°CiCT2 4WIL/: 0 #rto$l2:ttgij U (8 0 

m 1 ) T#fcy£U MJE*&ftU jfcfeStt^fco KvUi> (2 4 0 ml) 

20 t^U-y (7 2 0 ml) iOlMI^bS^LT, *fe*HK*S5i<Z> 'J J * 
JVi/V )V (-f tf-Jl'i/jrti'O? ifx.^.)]/) (3 - t e r t -T/^U- 5 - 
^f;l'-2-7x;4 i y) f^^Ai?^D7^F (2 9. lg. J|X^2 2. 6 

25 nmw 5 4 

(3, 5 -i?- t e r t -^f 2 - h 'J ;1/->d + ->7x-;1/) ?ou 
1 -y'vi^E- 3, 5-^-tert --?*}-)]/- 2 - h U ^ ^-;l/->n^>"<>-tf 



WO 97/03992 PCT/JP96/0197S 

1 2 7 

> (3 9. 0 g) h7hKo77> (100ml) izmfrZtltz- 7 0 °C© 
fe&i^ n — "f^jV 'Jf ^ A© 1 . 6 8 M^-tf-Vjgfg (7 1. 4ml) T 
U - 7 0 °CT 2 m$Wfr*Wtlltz 0 
isfuuiU +)\/is3 > (6 6. 1ml) j&<-f h7tFn77> (7 0ml) 

5 »c^$n^- 7 o°ccd^{c n ±."c&z>tazm&to&mTu 2^m 

£©£.U £1$*^ (7 0ml) 

•y->-°imft&mtiiLtio n^titz^^-ymm^m^^L, (3, 

5-^-tert 2 - h >J / ?Jlsisulris7 x^;U) ^dd-^W 

10 ->5>(4 0. Og, JK$9 9%) 

1 H — NMR (CDC 1 3 ) 50. 34 (s, 9 H) , 0. 60 (s, 6H), 
1. 28 (s, 9H) , 1. 41 (s, 9H), 7. 25 (d, J = 2. 6Hz, 
1 H) , 7. 3 8 (d, J = 2. 6 H z , 1 H) 

15 

VXX^^ (EI,m/e) 370,355,313,247,167 

H«|J 5 5 

(3, 5 - 'J- t e r t --??-)]/- 2 - h »J / ^Jlsisn*- is7 * — yp) o 
20 yUi^y ^;U->^ 

o^>^ :jx.=-j\,\) =^7 A (2. 2 0 g) ©- 7 0°C©r- t K077 
>M(10 0ml) I:, (3, 5-i?-ter t-7'f;l/-2-h'J>f;l/y 
d ^ 7 x — ;U) £ o n is S =f-)\/ is 5 > ( 9 . 8 3 g ) ©t- h 5 t K077 
25 m (5 0ml) ^MTLfCo ^©m. 2 B#f!g^#TMfi*-e#fiU Mfc^S"? 
1 2^^L/Co 

ffltiJLfco ^t>tl/c^^i7->^^t>^^5feL^ (3, 5-i?- 

t e r t — 2 - h 'J ^ ^ ;U •> o 4 s - «> 7 x^;l/) >:7 n^>^ v'ju^I/ v 
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1 2 8 



^f^>7> (10. 4 3 g. i&s£9 8 %) ^r?#/Co 

'H-NMR (CDC1 3 ) 50. 28 (s, 6H), 0. 35 (s, 9 H) , 
1. 29 (s, 9H), 1. 42 (s, 9 H) , 6. 57 (s, 1 H) , 7. 2 
5 2 (s, 1H), 7. 24 (s. 2 H) , 7. 34 (s, 1 H) , 7. 39 (s, 
2 H) 

VXX^ (BI, m/e ) 400, 385, 326, 311, 298, 247, 215 
10 m.MM5 6 

(3, 5-^-tert- zf^JU- 2 - h V ^ ^ •> o 4- > 7 i — ;U) 
^ ( h 'J y -> U )V is >7 n ^ > ^ -> 3 >©M 

( h U y f-^v'JyU>'^n^>^^ji^;U) \)*f-tJU (0. 8 5 g) £D— 7 0 
15 tOfh7hFo77«(2 0ml) (3, 5 - t e r t - ^f ^ 

- 2 - h U ^ f;l/->D + ->7x-/W 7oa^^ f;k>7 > ( 1 . 8 6 g) ©-f- 
V 5 t KD7 7 (1 5ml) L/co 2 BtRa^tfT^S 

20 a^L/co ^6>n^^+^>»^fc>^jK«-e*Ls : (m.^^)^(D (3, 5 

- t e r t -T^-A/- 2 - h 'jyf;l/yD + ->7x^) if*?- A/ ( h U ^ 



'H NMR (CDC 1 , ) 50. 11 (s, 9H), 0. 30 (s, 9H), 
25 0. 3 7 (s, 6H), 1. 31 (s, 9 H) , 1. 33 (s, 9 H) , 6. 4 
5 (m, 1 H) , 7. 2 5 (s, 1 H) , 7, 2 8 (m, 2 H) , 7. 3 7 (s, 
1 H) , 7. 4 1 (s, 1 H) 




-71/) (2. 0 g. iR^8 4%) &mtz 



■7X7^^ (EI, m/e) 472, 457, 417, 397, 382, 369, 327, 310, 147, 73 
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MMM 5 7 

(3 - t e r t 5 -*=f-)\,- 2 - b U ^ ^JVi/u^-^y jl—jI) ? 

5 

1 -"/p-t- 3 - t e r t -y^jU- 5 2 - HJ ^ ^;l/i/cJ^>A; 

>-tr> (2 4. 1 8 g) *5«fctf-5r h5hKn77>(l 8 Oml) j^S>tt4- 6 
0° C©*i£-%tc: N n -"T^l/'J A<D 1 . 6 M^^-!t ( 5 4 . 2 

ml) £3 O^ytiTU MK*i&ftrt:2K£«&£-4 0° C(CT3. 7 5 B# 

io ra«jaL^o 

^^Da^fyl/i/7> (49. 5 g) ifh5tKD75> (1 8 0ml) 

tz^*V>mmfrZ>mEETlzmm&m£:Li:, &fet&*© (3-tert-yf 
5 -/ ^JU- 2 - h U ^ ^yb->n + v"7 i^^l/) ^uu^^f^->7> (2 
4. 7 g N 1&5$I9 8%) ^mtzo 

20 1 H — NMR (CDC 1 , ) 6 0. 35 (s, 9 H) , 0. 62 (s, 6H), 
1. 42 (s, 9H), 2. 28 (s, 3H) 7. 06 (s, 1H), 7. 19 
(s, 1 H) 



twl/ (BI, m/e ) 328, 313, 271, 205, 167, 93, 73 
(3 - t e r t -T/^VU- 5 =f-)\s- 2 - h >J / ?■ j], is u is 7 i? 
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1 3 0 

( h Uy^yU^'Jyl/^^a^O^^jc^i^) >J^r>A(l. 4 3 g) ©f 
t Ko7 5 >^ (20ml) tc s - 7 0°CT\ (3 - t e r t - 5 - 
yf^-2-Mjyf;l/->D + ^7x-;l/) ^DD^^;l/->5>'(2. 5 9 
g) ifh7t Kd7 7 > (15ml) ££^rt-S«J££iffiTU 2 

( 3 - t e r t -y^-yu- 5 — y t^U- 2 - h V / f;^>D + y7x^;l/) ^ y 
^ ( h U y t^U^ U o^>? v>jL^/i/) *>5V (2. 9 JR^8 6 

10 %) &ff *:«, 

1 H — NMR (C D C 1 3 ) 50. 14 (s, 9H), 0. 25 (s, 9H), 
0. 34 (s, 6H), 1. 28 (s, 9H), 1. 42 (s, 3 H) , 6. 4 5 
(s, 1 H) , 7. 23 (s, 1 H) , 7. 25 (s, 2 H) , 7. 34 (s, 
15 1 H) , 7. 3 9 (s. 1 H) 

(CI,m/e) 430 

H»J 5 9 

20 (3 - t e r t -Zf^JV- 2 - J 5 - ^ 7^1/7 * ^yl/) y^f;!/ O 

(3 - t e r t 2 h*>>- 5 - J ?-JU7 ^—jl) ^DD^f 

^•>-5> (5. Og) . rh7hFo77> (35ml) x atf^-fry (3 5 
25 ml) *^^«£SSftttiJC N -3 5° C i:ty * a^y ^ i^oi^V y A (l. 

4 5 g) ^inL/co ^e>n^si^«r2i^ra^T^a*T#a$-a-. muiz 



WO 97/03992 PCT/JP96/0197S 

1 3 1 

fe*-T ;14£© (3 - t e r t -zT^)\y- 2 -/ h*is- 5 - * =?■ fr? iS 
(is iSiL-jl,) ->^> (5. 0 7g,JR$9 1%) *ifc 0 

'H-NMR (CDC 1 3 ) 5 0. 2 2 (s, 6 H) , 1. 3 5 (s, 9 H) , 

5 2. 2 6 (s. 3H), 3. 56 (s, 3 H) , 5. 25 (s, 1 H) , 5. 8 

4 (br, 1H), 5. 87 (b r, 1 H) , 6. 99 (br, 2 H) , 7. 0 
8 (s, 1H) , 7. 1 6 (s, 1 H) 

VXX^? Y)V (EI,m/e) 300, 255, 205, 179, 161, 89 

10 

n mm 6 0 

(3 - t e r t -7*JV- 5 - M 2 - h 'J^f;l/->D + ->7i^l/) *J 

^t^J\y (is ? is^ls<D&fa 

15 (3-t er t-7f;l/-5-yf^-2-h'J^f;l/-/o + ->7x-;l/) ? 
DD ^ ^^->^> (2. 5 g) &LKf h^t Ko75> (1 0ml) *v£ft5 
?&«E^x ->^P^>^^^;l/U^^A (o. 56g) if h5hKD77> 
(2 0ml) ^£>tt&7g«£4^ - 4 0° Ci:t«TLf: 0 

*4 yUK© (3 - t e r t -7^/1/- 5 f;U- 2 - h 'J ^ f ;l/->o*i/7 ^ 
— ;l/> £>y f )\s (i/tru*<^9 ! Jx.—)V) is? > (2. 5 g. J&*P9 2%) 

25 

VXX^ (EI,m/e) 358, 284, 269, 213, 205, 147, 95, 73 



MM 6 1 

(3 - t e r t --f=f-)\s- 5 f/U- 2 - h V ^ f^->n + ^7x-;l/) 



PCT/JP96/0I975 



1 - ^nt- 3 - t e r t 5 f-yU- 2 - h >J > ^yU^n^X 

>-br> (1. 5 4 g) &c;f h5t Ko75> (1 5ml) ^b^SM^C^ 
5 -5 5' n-^Uf)i0 1. 6 M'MMJ- ( 3 . 15ml)* 

1 0 ^PbI^^Tt^T LfCo ?f &ttrt:$I£tt£- 4 5° CCT4 5 Lfc&tc. 

(1. Og) M'fh5hKo77> (5ral) ^b^SM^TU 2 B#|ffl 

10 t>*jffi*e*L;fco 

4 0° CtCT— Bfef^gU £j&L/cSfe@ft*J£^LT, j^ltfe* 
(3 - t e r t - y^JV- 5 2 - h y * ^ju>a^>y ju — 

tV) Vtrju (2, 3, 4, 5-fh7/f;t/y^n^>^^x-;u) ->^> 
15 (0. 9 7g, JR$4 8%) W; 0 

1 H-NMR (CDC 1 a ) 6 0. 01 (s, 6H), 0. 42 (s, 9H), 
1. 50 (s, 9H), 2. 01 (s, 6H), 2. 10 (s, 6 H) , 2. 3 
3 (s, 3H), 3. 59 (s, 1 H) , 7. 11 (s, 1 H) , 7. 23 (s, 
20 1 H) 

mmm 6 2 

(3 - t e r t -y^/U-2-^ h + i/- 5 ;U) ^oo-?^ 

25 

t- b Kn75> (3 1. 5ml). *\*-y-> (139ml) S.O'3 - t e 
r t -y^-JV- 1 2-/ h4^>- 5 ^;U^>-ff > (4 5 g) j^S, 

^S^tc. -4 0° CT\ n-T^yUUf-^ACDl. 6 M'N*-?- (1 1 
5ml) *2 O^TftTLfco m^tlfiM^®}*- 4 0° CICT1 
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1 3 3 

L/it, fh7hKo77> (3 1. 5ml)^TLfc 0 

^^DD^^f;l,i/7> (1 3 1 g) M*^+t> (3 0 6 ml) ^t><£5* 
&*ic. -4 0° CT, itif;l^^ T tfco ^n^M£%£^£T:- 
2 Bf FaWiJ-rim U MiCM&JCT 1 2 B$fyj$& Lfco 

M^g4LT, ^fe^-f yUt^cD (3 - t e r t -T^/l/- 2 5 
-/^~J]yy ZuuV/Tfr^^y (4 1. 9 g, 8 4%) ^ffc c 

10 'H-NMR (CDC 1 3) 50. 68 (s, 6 H) , 1. 32 (s, 9 H) , 
2. 2 3 (s, 3H) , 3. 7 0 (s, 3 H) , 7. 2 0 (s, 1 H) , 7. 2 
1 (s, 1 H) 

(EI,m/e) 270, 255, 219, 189, 145, 128, 109, 93 

15 

MMM 6 3 

(3 - t e r t -y^JV- 2-/ h*->- 5 -/ ^;U"7 x— /I/) ^ ^ 
(2, 3, 4, 5 -r- =f-)l>i/t7 u^y? 5 ><7) 

20 (3-tert -^f-iV- 2 h^*>- 5 - ^ x — yU) ? cj cj y y 

;W>v > (5. 2 4 g) £.0*7- h7kKD75> (50ml) ^fc>ttS8tfB#»tC N 
-3 5° CtC^ -f- ^-)Vi/{7 zi^y? iJfi^A (2. 73g) 

llfe^ MK<D (3-tert 2 - ^ h*i>- 5 -^^i^) 

"^^^1/ (2, 3, 4, 5 --r ^JVi/t > (6. 

6 9g, JR$9 7%) £*#/c G 
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1 3 4 

'H-NMR (C« D f ) 6 0. 31 (s, 6H), 1. 49 (s, 9H), 
1. 8 1 (s, 6 H) , 1. 8 9 (s, 6H) , 2. .2 2 (s, 3 H) , 3. 6 
0 (s, 3H), 5. 23 (s, 3H), 7. 23 (b r, 2 H) 



5 77X^^ bJl (EI,m/e) 356, 299, 235, 205, 179, 161, 89 



$zMM6 4 

! J* 3-J\sisVjV (-f h ? J ?-J]/~> 9 w<> 9 iSx.—ji>) (3 - t e r t -7* 
;l/-5-yf;i/-2-7xy + -» f^-^A^^07^ K©£r/& 

10 

(3 - t e r t -y^yl/-2 b^v-- 5-^;b-7i^) ^ 
(2, 3, 4, 5 --r h'pS^Jl'isfv'OfiSJL—jl,) (i o. 0 4 

g) t bJV^> (1 0 0 ml) ih'Jxf;|/7;> (6. 3 0 g) i^&ttS 
mmiC, -7 0°CT\ n-^^U^^AOl. 6 3M^if>M (19. 0 
15 ml) 2^K*^TM*7?#2aL. Hic^fi-^l 2 B$|Dlft 

S*^HSIT^ 0 e CT?. mmt+f-VA (4. 8 2 g) ©h;u^>?g^ (5 
0ml) ic N ±T?#£tt;fcJE^!l*«iTU ^Ofife, 1 mN\i>^txmM^9t-& 

l/cm. i oi^fBiiDfftaiafEL^o 

5^^7Ui>^D^>^^ai^^) (3-tert -7=f-)V- 5 2-7 
^+^) o^>f K (3. 4 6 g. J&lp2 7 %) £*§/c 0 

25 'H-NMR (CDC 1 , ) 8 0. 57 (s, 6H), 1. 41 (s, 9H), 
2. 15 (s, 6H), 2. 34 (s, 6 H) , 2. 38 (s, 3 H) , 7. 1 
5 (s, 1 H) , 7. 18 (s, 1 H) 



"C-NMR (CDC 1 5 ) 6 1. 2 5, 1 4. 4 8, 1 6. 2 8 , 2 2. 4 
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1 3 5 

7, 3 1. 25, 3 6. 29, 1 2 0. 2 3, 1 3 0. 6 2, 1 3 1. 4 7, 1 
33. 86, 135. 50, 137. 3 7, 140.82, 142. 28, 16 



5 7X7^^ h/l/ (CI. m/e) 458 



10 




H«iJ6 5 

15 rt§!3 V v bJls&mWm-ig*- h ? U-^IfflLT7;^'>Tt^ 
fei&t LT 1 »J a-tU7^ >iLT^t>- 1 £2 0 

m lffci&^K SJfo2ff£-8 0°Ct-e#ML/-c o -X-^UVJE^l 2 kg/ 

cm 2 {CfMLtt^ 7 ^ - KU ^FW^LrtigU h U <i V i - 

VI* I. Oramol^SAU tit^"C$£Mm 1 8 "e^fifc L -< V "7 o fcf U -r > 

20 o^s>^ (3- t e r -^^-/U 

-2~7xM^) f^Ai?^D7>f K2. O^mo l^ftAU 
U -7x— JVJ ^-jVt- h^^X > ^ ^ yl/^- d "7 i— JU) #b-|>6. 0 
/zmo l^SAL^o 8 Q e Clz&B[&ttti}Lt£l)<Z>^ 3 0^f B ll^o/: o 
fi£r<DMJfl. S C B = 2 5 . 0. [ »7 . ] = 0 . 77. (Mw) =35 

25 OOO.^iM (Mw/Mn) =2. K»^<9 4. 2°CT'&£i^l/> 
-^•IrV-lM^ft^ f^-^Almo 1^/;?), lBfF^/c^ 2. 6 
5 x l 0 7 g^itL/Co 



;»J6 6 



WO 97/03992 PCT/JP96/0197S 

1 3 6 

Wftkik. LT bJVx-> 1 98ml, >iLT^+-fe>- 1 £ 

2 m 1 tfc&* N 6 0 0 C£T#&L^ 0 3-=f V >EE£ 6kg/c 

m 2 KmWLtZ&h*? 4- KLs &FW3c£Lfc&x h U V/f-JUTfr i—V 
5 AO. 2 5mmo 1 £&AU fflEl^THitefll 1 0T£-/&L*:-r V7n t°U-r> 
(»>^n^>^^i^yl/) (3, 5-i?yf;I/-2-7xy+i/) f^^-^A^ 
9 o 5^ K 1 . 0//mol £r*S:AU «£l,vr h V 1 t =}- fry- b^ + X 

>^7;l/ta7x^;l/) t:u-h3. 0//mol^Alt o 6 0°Ci:S^i 

10 m&<Dmm. SCB=14. 7. [ 7? , ] = 1 . 67, ^« (Mw) = 1 2 
0 0 0 0 . a^ftSWU (Mw/Mn) =11. 3, »u&j&< 1 1 0. 6°CT£>£i 
xU>-'\*-t?>- 1 f^-7Almol3/:^ mK^^Ox 

2. 6 5 x 1 0 7 g^jfLfCo 

15 H»J 6 7 

rt^«0. 4 »; «y bJls<Dfflmtt%*^ b * ly-zf^m^mL-CTJU^^l:- 
K&lk, 1&M£ LT bfr^> 1 9 8 m K a -^"1/7 -r ><h LT^+-lr>- 1 & 
2mltb&<3-. /xJCSf§£6 0°C£T#ML/c o mm&~ xfU>E^6kg/c 
m 2 KSWPLtt*^?*- KLx ^lW£5£L/c*&. b *) 4 V -J^-frr fr i -V 
20 AO. 2 5mmo l^SAU t^TlffiW 1 2 T^ Lfc'f 7 7*0 h° 'J x > 
(i/^o^>^yxi;l/) (3 -y'x-yl/- 2 -7^7*:/) x^-7Av^n 
Kl. 0 x/mo 1 £t§:AU fifcl^T h 'J7x^;M 1-fry- h54-x (^>^ 
7;l/tn7x-yb) tCU-h3. 0//mol^ALf: o 6 0 'CiCiB^lM L 
1 O^M^S-frofco 
25 I^oeft, SCB=18. 7. [ 77 > ] = 0 . 62. (Mw) = 2 7 

0 0 0. ttHkftlb (Mw/Mn) =6. 7. Bu^*< 1 0 6. OtT^^xf U 

f^--7Almo ISt 1 ;^ INfF^/c^K 8. 

8 2 x l 0 6 gSHSLfco 
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1 3 7 

!dfe0»J6 8 

^iLT^if > 198ml, a-isrV-J * y ± Lt^*-b>- 1 £ 
2mltt^ SJ&3§£-6 Otn^fiLt if- V >EE£ 6 k g/ 

5 cm 2 izmmLtefrt,? * - KL. &rt*<£SLfc8L h U >T V "7*)\,T)\sx - 
0. 2 5 mmo 1 £rt8:AL. 8H>THifefR| 1 4 L V^d try 

(3 - t e r t d^>^ (3 - t e r t 5 - 

^^-2-7*;^» H-^-^d^ Kl. 0//mo l^AU ffi 

10 tfrnol^SALto eotC^iiL^b^ 1 0#fBJfi£&frofco 

SCB=32. 0. [ 77 , ] = 1 . 34, (Mw) = 6 9 

0 0 0 . frf-Aftlfj (Mw/Mn) =1. 9. m&1)< 8 2. 7 °C-?£>£i?- U > 
-^t>-l*i^ N f^-^Almo 1^/;^, 1 B^^cO. 1. 7 

5 x 1 0 7 gmmLtio 

15 

HJfc#iJ6 9 

. B&SL LT->^o^t> 18 5ml. a-*V? * >t LT^*H?> 

-1*1 5ml tfciA<6K RJC6S* 1 8 0 L/c 0 L/ >JE£ 

20 2 5 k g/ cm* lzmmLtefi<t>7 * - KL. 5fcrt*<3c5£LfcllL h'J^V7*f 
yUTyUi^-^AO. 2 5 mmo 1 £r&AU Wt^TZmWG 4T?^fiJcL/i^^ * 
;Ui"J;u (-T- =f-)\/ ; st ^x-^) (3 - t e r t -r*;l/- 5 - 

y^-2-7x^-» ^A^D7^ Kl. 0/zmo l^AU ft 
l^TN, N-S^^T-U-tf A-r 1*5** (^>^7Wd7xz;1/) 

25 — h3. 0//mol^N, N- ^yl/T— U — # A-r- h 9 7 

D7 ^-^) ^U-hOh^x^iLtgALfco 1 8 0 o C^MJg^gj1L 

S^oeS, S C B = 3 3 . 6 . [ 77 1 ] = 1 . 03, ^» (Mw) = 5 1 
0 0 0. ft=?X&1H (Mw/Mn) =2. 0. Bu&*< 8 7. 4TOJxfUi/ 
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1 3 8 

-^•lr>-l*I^ f^-OAlmol^^ 2^tzK>, 3. 36 

x i o 6 g mm.Ltzo 
m&m 7 o 

5 rt£8f 3 U y h^COmWI&ttg*- b ? U-^Hffi<fej»LTTyU=/^Bift 
m-Ut LT^+t>l <J >y a-*U7 4 yt LT^*-b>- 1 1 0 
mlttii^ R£g&8 0°C^-e#iaL/c o #fift^ -^U>JBE£6kg/ 
cm 2 (c=M "7V - FU ^FW^Lrt:^ h'J^v7f;l/7^;^ 

uAl. Ommo 1*SAU tt^mifeflj 1 (1) T-£7& Lfc>T V/o b° U 7 s 

10 > o^s>^ (3-tert-yf;l/-5-yf;l/-2-7 i ; 

+ f?^-?A^^D7^ K0. 5/zmol*aAU ft^TN, N-i?*?- 
j^T—V— -)Af h7 + 7 (^>^7WD7x-;l') h 3. 0 //mo 1 

*fiALfco 8 oxxzmm&mti&Ltzi)*^ 30^11^^:0 

fi^©*^ SCB=27. 7, [ 77 1 ] = 0 . 99, ft^-M (Mw) =46 
15 0 0 0 . ft=?m&1fi (Mw/Mn) =1. 7. M&fi< 9 3. 4 0 CTrS>-S^^ U > 
-^*-tr>- 1 *fi£-{££. — 1 mo 1 %tz>0, l&ffS^tztO, 1. 6 
0 x l 0 7 gSHtLrtio 

H»J7 1 

20 ft&m 3 U -y h^cDjf#M$fl-£*- F * l^-^^ilLTT;^'^!^ 
^^<hLT^s^if>l y bJW a-*U7 j >tLT^*-t>- 1 £ 2 0 
m 1 fb&3K RJCBS^r 8 0 °C L/Co IM&gL if - U >JEE£ 12kg/ 

cm 2 icffffi L?S.ft<t>7 -f- KU 5fcrt*<^Lfclk MJxf ^H-^A 
0. Smmol^SAU ftlr>THiWl ( 1 ) T^/&L/c^ V^n t° >J -r > 

25 o^>^ ^Ji^-yU) (3-t e r t-7*f;l/-5-^7 v ;l/-2-7x>'4 : - 

<» f^7A-^D7^ F2. 0 //mo 1 M^T h U y^—fr** 

^h^ + x K>^7;^n7x^;l/) ^U-h6. O^mol^ftALfc, 
8 OX:iCffljK£BififfLtta<fc>. 3 0M^'fo/; o 
m&omm, S C B = 2 1 . 8, [t?,]=1. 06. ft=Pm (Mw) =52 



WO 97/03992 PCT/JP96/01975 

1 3 9 

0 0 0, ^flM(Mw/Mn) =1. 8, i^<9 9. 5m^ifl/> 
-^*-t?>- 1 dtg^^ r> f-^j^A i mo i ^fziQ, l^m^tzO, 1. 5 

2X10' gmmLtzo 



5 mmm 7 2 

mmt LT hJb^> 1 U fwk a-tU7^f ><h LT^\*-ir>- 1^2 0 

cm 2 tcS&fl&Lft*<£:7-r- KL. m^^^Lfc^ h'J7x-;MWh 
10 7+7 (W7^tD7x-;l/) J Kl/-H2. 0//mol^AU ll^T 
h'J^V^yl/T^U^AO. 5mmol£&AU *STjJC h 'j >f V 

7>;l/7^ AO. 5mmo 1 t 2&I&-7lsmMiZ-&fz2zmm 1 ( 1 ) Ti^ 
f&LtzJ V^n h°'Jf> 0?u^>^ v>jn.x;t/) (3 - t e r t - ^f 5 
2-7x7+y) ^-9Av?^D7-f K2. 0//mol ^ALfco 
15 8 0°CfC^]££l»Lte^£ s 4 0»^,/: o 

m&omgk, SCB=2 5. 8. [i7, ] =1. 18, ft=f-m (Mw) =6 0 
0 0 0 , fr^-mttfi (Mw/Mn) =1. 9, fflu&ri* 9 4. 9 °CT&£ ^ U > 
1 *S£-ffc£r, *-*-=.^A 1 mo 1 ^/c«9, 1 B^P^/cO, 2. 2 
7 x l o 7 giSlitLfCo 

20 

mmmi 3 

ftx ?§i£ch Lth;l/x> l y >y a -tU7 * ><h LT^\+-ir>- 1^20 

m 1 ttiA«^ N 8 0 t*"C#fiLfc 0 ' U >JE£- 12kg/ 

25 cm 2 {CSSfi(SLns:*<&7 4 - KU &rt*<gc5£Lrt:gL h U x — 

V A 1 . 0 mm o 1 U «s^T££Tn IfiT^+D* LT 1 

m#LT*>l^^«6^Jl (1) T^Lfcf V7 p oh°'Jf> O?o^>?^ 

(3-tert -T^VU- 5 2-7x7+-» — 

9u^<i K2. 0 jumo 1 £&AU i^>T h 'J7x-;Mf^f 



WO 97/03992 PCT/JP96/01975 

1 4 0 

>^7;l/tD7x^l/) h 6. 0/zmol^SAL/:o 8 0°C\z.Mg[&m 

W L 3 0 ^PalM^r^T o/; 0 ' 
W.&(Dl&m, S C B = 2 4 . 8. C 77 i D = 1 - 18. ttA (Mw) = 6 1 

0 0 0. &=?mftti (Mw/Mn) =1. 9. lft/£U&<9 6. 3 °C-e£>£^ V > 
5 l*S£r#£. mo 1 S/:^ lB#P H ^/c<9. 3. 5 

1 x 1 0 7 gSSitL/co 

H»J 7 4 

10 ^ M<!:LTh;Vi>l 'J -y h;k a—*l/7 4 >t LT^-try- 1 £ 2 0 
mltfc&^. SJ£3§£8 0 o C^T=#^L/Co #iiSft. if- U >JEE£ 1 2 kg/ 
cm 2 iclMLta^?*- KU ^rt*<^Lfc». h U -f v :7>yuy;i/ ^ — 
7 Al. Ommol^gAU i^TH»jl (1) T'^L/:^ V^d t'V 
( •> ^ u ^ > ^ ^i— yl/) (3 - t e r t -T^U- 5 - yf;l/- 2-7x 

15 ; + f^Z7A^^p5-f K2. Ojumo l^gAU i^th'J7x^l/ 
j^f-J^r h^*X (^>^7/l/ta7x-^) !Kl/-M. 0 /zmo 1 £&AL 
/Co 8 0XUCjftK^r|SfiJSLWb>s 3 0ffl^no/:o 

n&CDl&m, SCB=23. 3. '[ 77 , ] = 1 . 24. (Mw) =67 

0 0 0 . ^Ffi^ (Mw/Mn) =1. 7. H£#< 9 6. TTOSxfl/y 

20 ~^*^>- l*fi£ft£. 3^^7A 1 mo 1 l^^fj. 2. 0 

0 x 1 0 7 sn^LtZo 



7 5 

25 ft. »«<!:LTh;l/x>l >J y h;K a 1/7 ^ ><h LT^-t? >- 1 £ 2 0 

cm 2 JCPi«jSL^:*<&7-f - KL. ^iW^L/cft. h u >r vy^i/T/u ^ - 
7A1. 0 mm o 1 L. i^^X^»J 1(1) LtzJ V7°Dt°'Jf 

> (»>^ n^>^ i^Ji— ;U) (3 - t e r t -Zf^JU- 5 f-yU- 2-7x7 



WO 97/03992 PCT/JP96/01975 

1 4 1 

f^^AiJ^D7^ K2. 0 //mo 1 $-SALv fifc^T h x ) y *.—Jl/ / 

4 0°CJC&Jg£-^gpL 1 O^fi^-^T-o^o 

«^©»*. SCB=1 4. 8. [J7, ] =1. 9 3. (Mw) =1 1 

5 0 0 0 0 . ft=f-m&l6 (Mw/Mn) =2. 1. 1 0 3. 8°Cnr£>3^ 

b>-^t>-lM^ f^AlmolS/:^ H$R8^fctK 1. 
2 7 x 1 0 8 sWkLfZo 

nnm 1 6 

'ik. mmt LT^\+t> 1 y «y h;K a-^U7^ >£ LT^-fe^- 1 £ 1 0 
mlfti^ 7K3U 0 OmmHg^ 8 OttT^fiL/:, #iB8L 

h U >f vr^UTyUS-^A 1. Ommo 1 ^SAL, l^T»j 6 
15 L/c ^ f-fri/ U (-r h / ^fris? n^>^ (3-tert-:/ 
fvU- 5 2-7 t ;^) ^-7Ay^07-f K2. 0 //mo 1 £ 

SAL. il^TN, N-i?J =5-)VT— 'J-7Af h^^X (^>^7Mo7x 
h 3. 0 //mo 1 ^SAL/Co 8 0 °C{ciS]^l» L 3 0 

20 SCB=2 7. 2. [ * . ] = 1 . 69. ^* (Mw) = 9 9 

0 0 0, ^I^(Mw/Mn) =1. 9, 3. I VX^^jl^U > 

-^-t^-litf^ft^ f-^--7Almo l^mmtzK), 1. 5 
0 x l o 7 ggOtLfCo 

25 7 7 

ftS«3 y -y h;l/©«t^M#^-- h^7 U-7%;M£.&mLTTJl<3>-CWm 
»n LT^*t> 1 y >y a-^U? w >£ LT^-t?>- 1 £2 0 

mlffcii*, 7X^2 0 OmmHg^ 8 0 XlSTfffiLfco 

-^U>£3:1 2 kg/ cm 2 icplp L 7 KL. 36rt*<££Lrt:«L 



WO 97/03992 PCT/JP96/01975 

1 4 2 

h U-f VZT^jUTJ^i — ^AO. 7 5mmo 1 *&A U tt^T^flEfl] 6 
JSfeL^yy ^U'>U (t- a^O? i^ji^/U) (3-tert- 

y^yU- 5 2-7x7^'» f^c^A^^O7^F0. 5wmol 

5 x-;l/) t'U-M. 5/!mol^gALf: 0 8 0 VlZj&m&MW L#*<tK 3 

«^-©^m> SCB=26. 8, [77,] = 2. 22. (Mw) = 1 4 

0 0 0 0,^1^ (Mw/Mn) =1. 6.»j&&<8 5. 6 "CT^i?- U 

10 0 0 x l 0 7 g^itL/Co 

^MM7 8 

«s LT^ir>l U a-tU7^ LT^+t>- 1 £ 2 0 

15 m H±i£«?K Tk^l 0 OmmHg^ SJSfs^ 8 0 °C^"e#^ L/Co 

•^U>JE£l 2kg/cm ! iciUfij Ltefi<Z>7 — K Ls 3&rta<£j£LfcgL 
f> U -f VZf'f-JUTJl'x—VJ* 0. 7 5mmo 1 ^SAL, M^THWiJ 6 
J&Lfc ?vt/-> y 71/ (-f- h 7 > ^/I'-V ^ n ^ > ^ i^x^.;l/) (3-tert- 
5 ^71/- 2 - 7i;^-» f^^-7Ay^D7-f Kl. Ojumo 1 
20 ^rftALx filtV^TN, N-^^f /I/J-'J-^Af h7 + X (^>^7;Pto7 
i^7U) h 2. 0//mol ^SAL/: 0 8 0 °CiCi&j££-|» L>i*<t>. 3 

fi^cD^m. SCB=24. 7, C 7? i ] = 2 . 77. (Mw) = 1 7 

0 0 0 0 , (Mw/Mn) =1. 8 s Bu£u&< 8 7 . 4 tn?**^ 1/ 

25 v-^-b>-i*I^ s f^AlmolSfct)> 1 Bftyj^fctK 3. 
6 0 x l 0 7 gjfi&Lfco 

H»J 7 9 
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14 3 

It. feMt L-Cv*-0-> 1 'J -y hJK a-*V7 * >iL^+t>- 1^10 
m 1 ffc&^K 1 0 0 mm H g&Jjax., £J&2s£- 8. 0 t^lfLj&Lfco 
xfU>E^6kg/cm 2 icfijgp L/£#<t>"7 -f-KU ^rt*<$£Lfc|ft, h 
'Hy^f^K-fAl. Ommo l^fiAU M^T^WJ6 4T^L 

5 2-7i;+y) f^-^A->^D5^ KO. 5//mol 

AU h 'J 7 ^—foj =f-)\,7- K>^7;l/to7x-;l/) tf'U- 

h3. 8 0T:i::fiJK£i8flPL 3 0 ^PM^n" 

10 fi£<D*£J|L SCB=2 5. 2, [77, ] = 1. 8 0. (Mw) = 1 1 

0 0 0 0, ffl^ (Mw/Mn) =1. 8 x m&ft< 8 4 . 8°C-e£>£^b 
>-^tV-l*I^ s f^-9AlmolS/;^ 1 B£fMJSrt:*K 4. 
0 0 x l o 7 gMikttzo 

15 HWJ8 0 

Sfe. 7§$£<h LT^t> 1 U >y fl-tP7 ^ >t LT^s^-tr>- 1 £ 2 .0 

m 1 ttiA<^K S«5««r 8 0 tJT'ffilLfc, Hfi&s ^ U >jE£ 12kg/ 

20 Ommo 1 £-&AU ^T»S#ij 6 4 Tr^jfc Lfc f-;U-> >j (-f 

h5^^yb->^u^>^^i— (3-tert - y'^JV- 5 f-yU- 2 - 
7x7 + y) f^^7A^^n5^ K2. 0//mol &&AU h'J7x 
—yMf-yU-f- h5+x (^>^7;l/to7x-;l/) M. 0 /zmo 1 

AL/Co 8 0°C(CjUJ^^Ii5L^*<^. 3 0M^t^: o 

25 «£r<Z>*£JH. SCB=24. 5. [ i? , ] = 4 . 06. »u&j&< 8 4. 9 °CT£> 
§xfuy-/\+t>-l*M^ f^-7Almo lS/:^ 1 HtH^*: 
«9> 3. 8 8 x 1 0 7 g$&J&LtZo 



»J8 1 
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1 4 4 

LT h/l/^> 1 >J -y h/K a-^-U^^f ><h LT^-tr^- 1 £2 0 

cm 2 KSHflSLtt*^?*- KU ^lW££L7tSL h U -xf-;UT7l/ ^ A 
5 1.0 mm o 1 U igcl ^TH»J 6 4 L/c ^ y •> U 71/ (f- h ^ 

J ^;P'>^ n^>^ ( 3 - t e r t -7 3- A/- 5 2-7i 

y^-» ^^A^a^-f K2. 0 //mo 1 ^SAL, flE^T h V 7 x.—Jl 

* ^;U-r (^>^7Wo7x-;l') +Cl/-h6. 0 //mo 1 £&AL 

tie 8 0°Cfca££pgj5 L 3 0 SMHS^fro 
10 l^rO^ SCB=2 5. 8. [77, ] =2. 9 7 . 8 5 . 9 tT* 

6JL^b>-^-te>- l&fi^#£ s f^->7Almo l^f:^ 1 ^rK^^i 

♦3. 1 . 8 7 x 1 0 7 gftWtLfco 

H ffi^J 8 2 

15 rt§«3 U y MU©«#8tft£:*-- h * U-:/£J*£fe*LTT7U 

St. LT b;U^> 1 'J y h;U x a-^b?^ >«t LT^-fer >- 1^2 0 

mltfci^K Rje&£8 0°C^X#2aL/Co -x.^U>jE£l 2kg/c 

m 2 {-ITO L 7 ^ — K &rt*<3c^Lrt:SL h H V^f ;l/7^;--7 
A 1 . 0 mmo 1 ^rSAL> i^tHWJ 6 4 X^-^c L/c ^ ^ =f-)V's U ;U (-f- h 

20 3 *3-jVi/>7 w<i/<? iSj^—W (3-tert-7'f;l'-5->^-2-7 
^^A>>?n^ Kl. 0//mol ^AL^ J^^T MJ7x^ 
JlJ =3-)V9- + x K>^7;l/tD7x-^) tffly- h 6. 0 umo 1 £©A 
L tzo 8 0 °C tCfiJK^rPlfijS L tta< 3 0 #RaS£-£(T o fcc 
S£<£>*§JH. SCB=27. 2 N [ 17 i ] = 4 . 27, 8 4. 1 °CT£> 

25 &-i-^U>-'\*-t?>- 1 #tfi£r#:£ N f^^-7A 1 mo 1 1 mm^tz 

0, 8 . 7 0 x 1 0 7 gM&LtZo 



MM 8 3 
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14 5 

MiLT bJl^ls 19 8mK a-* VI * > t LT^+-fe>- 1 
2 m 1 i±&^ RltJS* 6 0 'C* Lfco -x-^ U 6 kg/ 

cm 2 KSWfSLtt*^? KU 3&FW3c^L;fcgL * ^JbT <jf£ 
V- • T^VttfiSPMAO) 1. Ommo l^gAU il^»i|6 
5 LtziSjt^-JUisVjls (-r ^;U->^ d^>^ ^jn^;l/) (3-tert-:/ 

^yl/- 5 -^^-yu- 2 -7x7 + •» f-^-^A^^u^-f Kl. 0 //mo 1^ 

-K3. O^mol^ALf;, 6 0 °C(C&j££fgfiiSL x 1 0 afM^fc 
10 M^©^. SCB=28. 3, [77,] = 3. OK 8 0.6 tJT* 

*K 2 . 7 6 x 1 0 7 g«iSU^o 
8 4 

fi&SU LT h;l/J^> 1 98ml, * >t LT^-tr^- 1 £• 

2mlttM> MJ&S§£6 0tJ£"7?#M&Lfco IHBSL ^f- U >JE£ 6 k g/ c 
m 2 IzmW L tt*< £ 7 * - K U L fcf&s h U -f V -ff-JlT Jl I — «? 

AO. 2 5mmo l^r&AU ^^TH»ij 6 4 Tf^Jifc Ltz ! J / D A/ (-r 

20 h^f^Uv^n^^i^yl/) (3 - t e r t -7*f 5 f 2 - 

K>^7;i/to7x-;i/) si?7>3. Owmo l^AL^o 60°C{c^jg^ 
3Bfi&Lta&<£. l O^S^-^to/co 

SCB=25. 4. [77,] = 4. 45, 8 5. 2 0 C^*> 

25 ^>^f-U>-^4-ir>- 1 &M£tft&. J* 1 mo 1 %tz*). I mm^tz 

<9, 6. 4 8 x 1 0 6 gM&LtZo 

H»"J8 5 
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14 6 

B^*§L LT^+t> 1 9 8ml. a-tU7 LT^-trV- 1 

2mlfb&*. KJSg£6 0°C*-e#^L/c o U >JE£ 6 k g/ 

cm 2 !Cl8fiiSL^*<e»7 * - FU &FW£5£Lfcf&. ^ ^/UT/U^e^if > (s& 
V-'7^'/a«MMA0type3A. hyl/jLy&jfc) l. 0mmol£&A 

- x -— ^) (3 - t e r t --7=f~jV- 5 ^yb- 2-7i7^y) 
^ o^-f F 1 . 0 #mo 1 ^SAL^ tt^T F'J7 i^yuy 
>^7^tD7i^) t:u-h3. 0//mol^AL/; o 6 0°CJC&jg£|3 

10 S£<D#§UI. S C B = 2 4 . 7. C 77 , 3 = 1 . 74. (Mw) = 1 0 

0 0 0 0 . ft=?&ftffi (Mw/Mn) =2. 5, < 9 3. 8mSxfl/ 

2 9 x l 0 7 gm&LtZo 



15 H»J 8 6 

BtftSfes ^iLT^4-^>l 9 8m K a-*\s7 * >iLT^*t>- 1 £• 
2 m 1 f±iA^- N SC^^ 6 0 °C£-?#m L/Co if- V >J±£- 6 kg/ 

cm 2 {cP3fijSL^*<e>7 -r - KU 3&FW3c5£Lrt:fiL >f v^yU7/U**i?-> 
20 ($V-.7^'/t!!PBAO) 1. Ommo l^SAU tt^T^(lW6 4T 
^J&Lfcv^^vl/^iJyl/ (-x- fvl/S/? n^>^ ^jcj^yi/) (3 - t e r t 
-•ff-jV- 5 2 -7 i; f^^7A^^D5^Kl. 0 

//mo 1 £&AL. ^t>T h U 7x-;M ^;b-r h > * 7 ;M- o 7 i 

^yu> k 3. o//moi ^tjALfco 6 oxxzmm&mmLte&e,^ l 0 

25 ^™^^T-o/Co 

M0^, SCB=3 5. 0, [*,]=3. 5Ki,^7 4. 1 «tT?* 

«9. 3. 6 7 x 1 0 7 gSHigLfco 
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14 7 

K^l&. LT 1 9 8m K a-tU7^ LT:^+-tr>- 1 £ 

2 m 1 6 0 -e#S.L/Co U >jE£ 6 kg/ 

cm 2 tcfijgft Lt£fi<Z)7 -f-KL> ^FW3c5£L;fcgL ±iE©=BU^ fell, $£ 
*£. SS»L^y^UTyU*+lf>© hJl^y&mi. Ommo iffi 

J\s) (3 - t e r t --ff-fo- 5 -jtf-jV- 2-7i; + -» ^^Ai^n 
•5 K 1 . 0 //mo 1 ^-gALs h 'J 7 jl—JUJ ^-)Vr- h^^X (^>^ 

a— ;U) h 3. 0//mol^AL/: o 6 0 °C L 

nc*<e>. i o^Fii^To/: 0 

15 fi^OfiS, SCB=3 3. 8. [77.] =3. 5 4 . »A*< 7 5 . 6 tT* 

0> 3. 2 1 x l 0 7 gMitL/Co 



H»|J 8 8 

20 rt^fltO. 4 U h 9 ly-7&&&&mL-CTJ\s3>X* 

MWik. iliLTh^i^l 9 8mK a-tU7^ > £ LT^-tr >- 1 £• 
2 m 1 tfc&* N S^S«r 6 0 Lrtio ^ U 6 kg/ 

cm 2 ictlfffi Ltefi<£>7 -f-KU SfclW^LfcSL h V 4 V y^JUT JU i — 
f^O. 2 5mmo ttl^THJfe^ 6 4 Tf^fife Lfc : J * ^JV : y U ;U 

25 (-f- h^^^-yl/v^a^>^^ji^yl/) (3-tert-7'f;I/-5-yf;l/- 
2-7^*'» f^-7A^^o5'f Kl . 0 wmo 1 ^gALv fflEl^TN, 
N-y^ Wi'ji^Af + 7 (^>^7i!/to7iz;l/) h3. 
0 //mol^ALfCo 6 0t{cMS*S3fijSL«*<t). 1 0«^Tof; o 
SCB=3 1. 4. U, ] =4. 1 7 . «u&&< 8 3 . OtT* 
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14 8 

£jn?-U>-^-tr>- 1^M^#£ N =f-$ — t> A 1 mo 1 1 BtRgiSrt: 

0. 3 . 5 6 x 1 0 7 g£gif L/Co 



9 

BJ£^ LT'M ! -9-> 198ml, >£ LT^^-tr^- 1 £ 

cm 2 tcS8fl|SLtta<£"7 - KU &rtd<gc^Lrt:8L h'J^v7f;V7;K- 
^AO. 2 5mmo 1^-gAL, ^^TH»J 6 4 T^Lf:^^ l ) )V. 

10 (r- f-;l/->^ n^>^ (3-ter t-W-5-yf;t/- 

N-^^f;l/7-'J-OAfh7 + X K>^7;^D7x^) tf'U-M. 
0 //mol^gALfco 6 0°CfC^]g£rpfr5 1 0 #M^£fr-3 A: 0 
«£©#£JH, SCB=29. 0. [tf, ] =3. 6 4 % 8 0 . 9 0 Ce*> 

15 5xf 1*16^ f 1 mo 1 §fct), 1 m^iz 

0. 3. 1 8 x 1 0 7 zW&LtZo 



9 o 

sBdlM§N 3*©«Ta- K jfiJKfh -e— D^Sii^-^cD^*$n/c2 'J >y 

h ;l/£f±iA<2K Jif-U>^^8 U -y Vfo/ft^ 7°nt:U>^X^2 D -y h;l// 

LT#|&&|Jfii&U Mt^^toS^y-y h{cj:0 

Tn-h^^ HJ^VT/^UTVi/^-'i/AO. 2 5mmol (lmmol/ 

25 mi^if>^) N s\*v>izmMLtzmmmi en -e^L^i^f-/^ 

U J]/ (f 1^7^ ^JUi*"? u^y 9 'J^-—)V^ (3-tert - -f^-JV— 
;b-2-7i;^y) f^-7i,^^D7^K0. OOlmmoK h;l/x>|: 
SiLfc h 'J 7 x-;l/^ f 7l/f h 7 + X )\s*u? x — /I/) 

0 0 5 mm o 1 ©JlllJcttiK^Jnf SC t{c<k<9. £££MJ6Lrt:o 3 O^gl 
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1 4 9 

5 ij7-*i:tt^otU 5 7. 8wt%, ifU >mm< 4 2. 2wt% 

/Co 



l£«J 9 1 

10 0<D*-1-U>f7n fc'UXDfi^cfc^T, 5 -if- >j -r>- 2 - J 

;l/*Vl/*> (ENB) £8mmo l%s1mLtzMUt, mMW9 0 tmmzm&& 

$mi,tz 0 *<Dmm* 1. 7 g©#y v-a^^n*:,, »*f©*s*. ^y^-^ 

Klte^n t°U 3 9. 7wt%, xfU>W5 3. 5wt%, ENB 

15 6 4 dl/gTj*o/: 0 



^IfSfl] 9 2 

7=->-l£0. 0 6 U y h^/#©a^T#*&Ls (rh5^f 
20 ;l/->^n^>^>>^^.A0 (3-tert-W-5-^;l/-2-7x; + 
•» f^x^A^^D7-f F?:0. 0 0 0 2 mm oK h 'J 7x-/Wf h 
(^>^7;M-n7 tfU-f^O. 0 0 ImmolMfflLfcM 

25 iW<9 0. 7 w t %#W^tlTfc«9 N # U "V-©g|B*!ijK ] (i 5 . 

9 9 d l/gT*o/c 0 

mmm 9 3 



WO 97/03992 PCT/JP96/0197S 

1 5 0 

XSSM"- h * ^-y^-t^izmm-VMimLtz^ b;l/^> 8 0 0 mK yofU 
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SUMITOMO CHEMICAL COMPANY, LIMITED et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

None 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elect d 
Office concerned (Rul 74.1). See Volum II of the PCT Applicant's Guid for further d tails. 
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International application No. 

PCT/JP98/00110 
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Applicant 
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This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



.sheets, including this cover sheet. 



r—| This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of . 



.sheets. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 
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I. Basis of the report 



I . This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article ! 4 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments ): 

^ the international application as originally filed. 

□ the description, pages , as originally filed, 



| j the claims, 



pages 
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, filed with the demand, 
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, as amended under Article 19, 
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| [ the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 



| | the drawings, sheets/fig 



3. Q This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

4. Additional observations, if necessary: 
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Date of mailing (day/month/year) 
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International application No. 
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International filing date (day/month/year) 
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Applicant 
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1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

06 August 1998 (06.08.98) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election 



□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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International application No. 
PCT/JP98/00110 


International filing date (day/month/year) 
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| | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Chem. Abstr. , Vol.112, No. 5, 29 January 1990 (Columbus, OH, 
USA), page 529, the abstract No. 35314p, LIU Yulong et al. 

Synthesis and proton NMR spectra of substituted 
cyclopentadienes, ' Gaodeng Xuexiao Huaxue Xuebao, 
1989, 10(5), 546-8 (Ch) 
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24-Alicyclics 



Vol. 112, 1990 



35327 



T 



III 



CHCH 2 CMe 2 CH:CHCOMe (I) in the presence of 0-cyclodextrin (II) 
gave the cis and trans isomers of cyclopropane deriv. III. In the 
absence of II, I was converted to its cis isomer. A mechanism was 
proposed. 

112: 35313n Decarboxylation of sodium l-nitrocyclopropane= 
carboxylates. A facile synthesis of nitrocyclopropanes. O'Bannon, 
P. E.; Dailey, William P. (Dep. Chem., Univ. Pennsylvania, 
Philadelphia, PA 19104-6323 USA). J. Org. Chem. 1990, 55(1), 
353-5 (Eng). The sapon. of Et 1-nitrocyclopropanecarboxylates 
yields the corresponding sodium carboxylates which may be decarboxylated 
under mild conditions in wet DMSO soln. to produce nitrocyclopropanes 
in high yield. 

112: 353 Up Synthesis and proton NMR spectra of substituted 
cyclopentadienes. Liu, Yulong; Chen, Shoushan (Appl. Chem. 
Inst, Anhui Univ., Hefei, Feop. Rep. China). Gaodeng Xuexiao 
Huaxue Xuebao 1989, 10(5), 546-8 (Ch). Cyclopentadienes I [R, 

(^^~ CRR1R2 

Rt = Me, Et, Pr, Me 2 CH, RRi = (CH 2 ) 5 ; R* = Ph, 2- 3- 4-MeC 6 H4, 
2-, 4-MeOCsH4] were prepd. in 49.6-76.3% yield by addn. of 
fulvenes II with R2Li. Proton NMR of I was reported. 

112: 35315q An anionic 3 + 2 cyclization-elimination route to 
cyclopentenes. Burg, Douglas Alan (Univ. Illinois, Urbana, IL 
USA). 1988. 110 pp. (Eng). Avail. Univ. Microfilms Int., Order No. 
DA8908633. From Diss. Abstr. Int. B 1989, 50(2), 566. 

112: 353 16r Chemistry of singlet oxygen: photooxidation of 
fulvenes. Lin, Feng (Univ. California, Los Angeles, CA USA). 
1989. 261 pp. (Eng). Avail. Univ. Microfilms Int., Order No. 
DA8910300. From Diss. Abstr. Int. B 1989, 50(2), 571. 

112: 35317s all-trans-l t 2,3,4,5,6-Hexaisopropylcyclohexane: an 
all-axial hexaalkyl cyclohexane. Goren, Zafrir; Biali, Silvio E. 
(Dep. Org. Chem., Hebrew Univ. Jerusalem, 91904 Jerusalem, Israel). 
J. Am. Chem. Soc. 1990, 112(2), 893-4 (Eng). All-trans-1, 2,3,4,5,= 

CHMe 2 



. CHMoj 



CMe 2 



CHMe s 



Me 2 C 
Mo 2 C 



CHMe j 



CMe 2 
CMe=CH 2 II 



6-hexaisopropylcyclohexane (I) was synthesized by exhaustive 
catalytic hydrogenation (Rh/alumina and Pd/C, 950 psi H, 130°) of 
the dodecamethyl[6]radialene isomer II. X-ray diffraction of a 
single crystal of I shows that the mol. adopts a chair conformation in 
which all the iso-Pr groups are located at axial positions and direct 
their methine proton towards the center of the ring. Mol. mechanics 
calcns. indicate that the crystal conformation is of lower energy than 
any of the conformations in which the iso-Pr groups adopt the 
equatorial positions. 

112: 353 18t Vicinal functionalization of olefins by sulfonate— 
activated chlorine and alkyl hypochlorite. Magerramov, A. M. 
(USSR). Sintezy i Issled. Funkts. Zameshen. Soed., Baku 1988, 
73-7 (Russ). From Ref. Zh., Khim. 1989, Abstr. No. 12Zhl35. 
Title only translated. 

112: 353 19u The role of dinuclear nickel complexes in alkyne 
oligomerization. Lawrie, Christophe Jose Crawford (Cornell Univ., 
Ithaca, NY USA). 1989. 191 pp. (Eng). Avail. Univ. Microfilms 
Int., Order No. DA8915113. From Diss. Abstr. Int. B 1989, 50(3), 
953. 

112: 35320n The thermal chemistry of bicyclo[3.2.01hept-2-ene. 
Belfield, Kevin Donald (Syracuse Univ., Syracuse, NY USA). 1988. 
158 pp. (Eng). Avail. Univ. Microfilms Int., Order No. DA8901796. 
From Diss. Abstr. Int. B 1989, 49(11), 4818. 

112: 3532 lp A new, general cyclopentenone synthesis. Ceccherelli, 
Paolo; Curini, Massimo; Marcotullio, Maria Carla; Rosati, Ornelio; 
Wenkert, Ernest (Fac. Farm., Univ. Perugia, 06100 Perugia, Italy). 
J. Org. Chem. 1990, 55(1), 311-15 (Eng). Rh(II)-catalyzed 



H 

^^^CHCOR 



v CHCOR 
H \le I 

intramol. C-H insertion of diazomethyl ketones, prepd. from 
a,0-unsatd. acids, gave cyclopentenones. E.g., Reformatskii reaction 
of cis— and trans— 2,6— dimethylcyclohexanone and O— acylation of the 
resulting hydroxy esters gave diesters. EtO— induced elimination of 
HOAc from the latter gave olefinic esters, e.g., I (R = OEt). Alk. 
hydrolysis of the latter gave the acid I (R = OH). Treatment of the 
Na salts of the latter acid with oxalyl chloride gave the acid chloride, 
whose exposure to CH 2 N 2 and Et3N gave the diazo ketone I (R = 
CHN 2 ). Decompn. of the latter in the presence of dirhodium 
tetraacetate gave the cyclopentenone II. 

112: 35322q Study of addition of chloro ethers to l,5-cyclo= 
octadiene. Rasulova, S. A.; Gadzhiev, M. M. (USSR). Sintezy i 
Issled. Funkts. Zameshen. Soed., Baku 1988, 87-9 (Russ). From 
Ref. Zh., Khim. 1989, Abstr. No. 12ZM37. Title only translated. 



112: 35323 r Beckmann reaction of cage substrates. IV. Reaction 
of tricycIo[5.2.I.0 2G ]decane-based ketoximes with thionyl chloride. 
Klimko, Yu. E.; Isaev, S. D.; Vul'fson, N. S.; Zaharz, P.; Vodicka, 
L.; Yurchenko, A. G. (Prague Chem.-Technol. Inst., Prague 
Czech.). Zh. Org. Khim. 1989, 25(5), 984-90 (Russ). Reaction of 
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II HON 



title cage compds. I— III with SOCI2 in CeHe or Et 2 0 gave mixts. of 
products from rearrangement (lactams) and ring cleavage (unsatd. 
nitriles and isomeric chloronitriles). The unsatd. products were 
hydrogenated over Pt0 2 . 

112: 35324s From a bicyclo[3.3.0]octane skeleton to multiply 
bridged [I2]annulenes and semibullvalenes. Kohnz, Harald; 
Muellen, Klaus; Duell, B. (Inst. Org. Chem., Univ. Mainz, D-6500 
Mainz, 1 Fed. Rep. Ger.). Angew. Chem. 1989, 101(10), 1375-7 
(Ger). The annulene I and the semibullvalene II were prepd. from 
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the pentalenetetracarboxylate III and KCH(C0 2 Et) 2 via the common 
intermediate IV. II undergoes extremely fast Cope rearrangement 
with a free enthalpy of activation, AG* 103 of ~16 kj/mol. 

112: 35325t Stabilized cis-tris-cr-homobenzene - synthesis, 
[cT2 + tr 2 + ff2j-cycloreversions. Braschwitz, Wolf Dieter; Otten, 
Thomas; Ruecker, Christoph; Fritz, Hans; Prinzbach, Horst (Inst. 
Org. Chem. Biochem., Univ. Freiburg, D-7800 Freiburg, Fed. Rep. 
Ger.). Angew. Chem. 1989, 101(10), 1383-6 (Ger). The title 

.co 2 R 



Mo 2 CH0 2 CCH 2 




CH 2 C0 2 CHM« 2 



III 



R0 2 C 




homobenzenes I (R = CHMe 2 , H, Me) were prepd. from the trioxide 
II via stepwise cyclization of the phosphate deriv. III. On heating I 
(R = CHMe 2 , Me) underwent cycloreversion to give cyclononatriene 

112: 35326u Synthesis of l,l-bishomoadamant-3-ene (tricyclo= 
[5.3.1. ia.9]dodec-3-ene). Ward, Harry D.; Murray, Roger K., Jr. 
(Dep. Chem. Biochem., Univ. Delaware, Newark, DE 19716 USA). J. 
Org. Chem. 1990, 55(1), 81-4 (Eng). The title tricyclic olefin (I) 




OP(OKNMe 2 ) 2 



was prepd. from ketone II. II was treated with (Me 2 N) 2 P(0)Cl and 
LiN(CHMe 2 )2 to give unsatd. ester III, and treatment of III with 
Li-NH3 gave I. The olefinic strain of I was calcd. 

112: 35327v The reactions of 1,4-dihalocubanes with organo = 
lithiums. The case for 1,4-cubadiyl. Eaton, Philip E.; Tsanaktsidis, 
John (Dep. Chem., Univ. Chicago, Chicago, IL 60637 USA). J. Am. 
Chem. Soc. 1990, 112(2), 876-8 (Eng). 4-Substituted iodocubanes 
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Abstract 

A general route to arylsilylcyclopentadienyl compounds starting from l,4-C 6 H 4 Br 2 , 2,6-C 5 NH 3 Br 2 
and l,3,5-C 6 H 3 Br 3 is described. The aryl bromides were treated with Mg/ClSiMe 2 H to give the 
aryldimethylsilanes l,4-C 6 H 4 (SiMe 2 H) 2 , 2,6-C 5 NH 3 (SiMe 2 H) 2 , and l,3,5-C 6 H 3 (SiMe 2 H) 3 which after 
reaction with Cl 2 or Br 2 yielded the aryldimethylsilyl halides l,4-C 6 H 4 (SiMe 2 Br) 2 , 2,6-C 5 NH 3 
(SiMe 2 Br) 2 , l,3,5-C 6 H 3 (SiMe 2 X) 3 (X = Br or CI) in excellent yields. The halide can be replaced by 
various cyclopentadienides to give aryldimethylsilylcyclopentadienes of the general type 1,4-C 6 H 4 
(SiMe 2 Cp) 2 and l,3,5-C 6 H 3 (SiMe 2 Cp) 3 (Cp = C 5 H 5 (8,11), C 5 H 3 (t-C 4 H 9 ) 2 (9,12), C 5 HMe 4 (10,13)). 
Compounds C 6 H 5 (SiMe 2 (C 5 H 5 )), l,4-C 6 H 4 (SiMe 2 (C 5 H 5 )) 2 (8) and l,3,5-C 6 H 3 (SiMe 2 (C 5 H 5 )) 3 (11) 
were in turn treated with NaH, (MeCN) 3 W(CO) 3 , and Mel to give the i7 5 -bound complexes C 6 H 5 
(SiMe 2 (C 5 H 4 )W(CO) 3 Me) (14), l,4-C 6 H 4 (SiMe 2 (C 5 H 4 )W(CO) 3 Me) 2 (15), l,3,5-C 6 H 3 (SiMe 2 (C 5 H 4 )- 
W(CO) 3 Me) 3 (16), which contain up to three half-sandwich units within one molecule. 



Introduction 

Ever since the discovery of ferrocene [1], cyclopentadienyls [2] have been among 
the most important ligands in transition metal chemistry [3]. Recently more 
attention has been given to ligands that contain more than one cyclopentadiene 
unit [4]. Novel properties could be expected to result from the cooperation of 
several metals held in close proximity [5]. In the main three types of ligands 
containing two cyclopentadienyl (Cp) groups have been used, viz. fulvalene [5,6], 
CpCH 2 Cp [7] and CpSiMe 2 Cp [8]. Only a few metal complexes incorporating three 
cyclopentadienyl units are known [9,10], Free ligands of this type are extremely 
rare [11]. In this paper I describe the synthesis of compounds containing two or 
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three cyclopentadienyl moieties and their transformation into organometallic com- 
pounds with two or three half-sandwich units. Our objective is first to synthesize 
species containing several cyclopentadienyl units linked to a common backbone 
(the benzene ring) via chains of variable length [10] and then attach metal entities 
to the polyfunctional ligand. This approach should in principle be applicable to all 
metals that form stable metallocenes. An alternative approach would be to use 
cyclopentadienyl-centered reactivity to connect preformed metallocene units to an 
organic backbone. This route has been used [11] for compounds such as 
(C 5 H 4 Li)Mn(CO) 3 and (C 5 H 5 )Fe(C 5 H 4 Li), but is limited to only a few metal 
complexes. With cyclopentadienyl ligands other than C 5 H 5 the situation becomes 
more complicated as the reactive sites at the ring are less accessible and no longer 
equivalent. 



Results 



For the synthesis of compounds containing several cyclopentadienyl groups 
linked to an aromatic backbone we chose arylsilyl halides as the connecting units. 
Although benzyl halides usually are well suited for nuclepphilic substitution, 
substituted cyclopentadienes (especially those with sterically demanding sub- 
stituents) form anions of high basicity and low nucleophilicity that are not well 
suited for C-C bond formation [13]. The reaction of NaC 5 H 5 with benzyl halides 
proceeds smoothly, but the products are rather unstable with respect to Diels-Al- 
der dimerization [14]. The greater bulk of the PhSiMe 2 group compared with 
PhCH 2 leads to a decrease in the rate of this unwanted side reaction. 

The arylsilyl halide precursors were prepared as outlined in eq. 1. 

.(Br)„ / ^(SiMe.HX, y ^(SiMe 2 X)„ 

(1) 






(a) +ClSiMe 2 H, Mg; (b) +X 2 (X = CI, Br) 

Following a general procedure by Fink [15], the aryl bromides l,4-C 6 H 4 Br 2 , 
2,6-C 5 NH 3 Br 2 and l,3,5-C 6 H 3 Br 3 were converted into the corresponding arylsi- 
Ianes l,4-C 6 H 4 (SiMe 2 H) 2 , 2,6-C 5 NH 3 (SiMe 2 H) 2 and l,3,5-C 6 H 3 (SiMe 2 H) 3 by 
reaction with ClSiMe 2 H/Mg. The compounds 2,6-bis(dimethylsilyl)pyridine and 
l,3,5-tris(dimethylsilyl)benzene were obtained in yields of 85 and 75%, respec- 
tively. Arylsilanes of this type can be readily converted into the corresponding 
arylsilyl bromides or chlorides. For this purpose the arylsilanes were dissolved in 
CC1 4 , cooled to 0°C and treated with a solution of elemental bromine in CC1 4 or 
with chlorine gas; the reactions gave almost quantitative yields of the correspond- 
ing halosilanes, showing that no significant silicon-carbon bond cleavage had 
occurred. However, in the case of 2,6-bis(dimethylsilyl)pyridine it was necessary to 
carry out the reaction in the presence of a fivefold excess of pyridine, to prevent 
the precipitation of the silane as the insoluble hydrobromide. Halosilanes in 
amounts of 100 g or more are readily available by this route and are ideal starting 
materials for the synthesis of molecules containing several cyclopentadienyl groups. 

In our initial attempts we treated NaC 5 H 5 with l,4-C 6 H 4 (SiMe 2 Cl) 2 and 
obtained the desired product l,4-C 6 H 4 (SiMe 2 (C 5 H 5 )) 2 (8), but the yields (ca. 
15%) were unsatisfactory. However, when silyl bromides were used instead of the 
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silyl chlorides and NaC 5 H 5 was replaced by KC 5 H 5 , there was a substantial 
increase in the yields of the silylcyclopentadienes (e.g. that of 8 was 75%). A 
solution of the arylbromosilane in THF was reacted with KC 5 H 5 at room tempera- 
ture, and in 3 h'the reaction was complete (eq. 2). 

.(SiMe.Br),, y ..(SiMe.Cp),, 

~ ~ • (2) 





(c) +KCp (Cp = C 5 H 5 , C 5 H 3 (t-C 4 H 9 ) 2 , C 5 HMe 4 ) 



Cp = 



C 5 H 5 



l,4-C 6 H 4 (SiMe 2 Cp) 2 
l,3,5-C 6 H 3 (SiMe 2 Cp) 3 



8 
11 



C 5 H 3 (t-C 4 H 9 ) 2 



9 
12 



C,HMe d 



10 
13 



Compounds 8 and 11 are only moderately stable at room temperature and are best 
stored at -30°C. 

A similar procedure was used for Cp = l,3-( t Bu) 2 C 5 H 3J HC 5 Me 4 ; in these 
cases the relevant potassium salts were allowed to react overnight with the 
bromosilanes in refluxing THF (eq. 2). Compounds containing two or three 
cyclopentadienyl groups are produced in good yields in this way. The workup is 
very simple insofar as the volatiles are removed in vacuum and the products 
extracted from the residue with pentane. Evaporation of the pentane extracts gives 
reasonably pure products, which may be used for subsequent reactions without 
further purification. The residue containing the 1,3,5-substituted species usually 
are non-volatile, highly lipophilic, oily substances, which have a low tendency to 
crystallize. The para-disubstituted species form crystalline compounds and may be 
purified by recrystallization from pentane, but we did this only to obtain samples 
for elemental analysis because it results in a substantial loss of product. To ensure 
a successful conversion into the cyclopentadienyl-substituted arylsilanes it is there- 
fore imperative to use starting materials of high purity, since only then can the 
extracted poly-cyclopentadienyl products be used without further purification. 

It is well known that cyclopentadienylsilanes display fluxional behavior in the 
NMR spectrum [16]. Metallotropic (degenerate) and prototropic shifts (non-degen- 
erate) give rise to interconversion of three different isomers (one Si-allyl, two 
Si-vinyl). The energy barrier for the prototropic shift is in the range (5-35 
kcal/mol) appropriate for observations by temperature variable NMR spec- 
troscopy. Coalescence leads to broadening of several resonances in the room 
temperature *H and 13 C NMR spectra of the silylcyclopentadienyl compounds 
described here. This effect and the presence of three isomers complicate the 
assignment of the signals especially in the I3 C NMR spectrum. Recording the 
spectra in the region of slow or fast exchange removes the problem of line 
broadening but is impractical for routine work. In the case of Cp = C 5 H 5 (8, 11) 
the room temperature resonances ( l H, 200 MHz) of the vinylic and allylic protons 
are broadened (v x/2 = 20-25 Hz). From the temperature variable L H NMR spectra 
of 8 the coalesence temperature was found to be 340 K, corresponding to an 
energy barrier for the hydrogen shift in of 72.4 ± 2 kJ/mol [17]. For Cp = 1,3- 
( t Bu) 2 C 5 H 3 (9, 12) the room temperature signals of the two protons in the 
4,5-position of 1,3-di-t-butylcyclopentadiene are broadened beyond recognition. 
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Recording of the spectra of 8 and 11 at 373 K in the fast exchange region revealed 
two signals at 5 = 4.65 ppm corresponding to the averaged "missing" 4,5-protons. 

The flexibility of the use of arylsilyl bromides as starting materials is demon- 
strated by the fact that the cyclopentadienyl system is not limited to Cp = C 5 H 5 . 
So far we have tried the Cp-nucleophiles (l,3- t Bu) 2 C 5 H 3 and HC 5 (CH 3 ) 4 , and in 
the case of 5 and 7 compounds containing two or three cyclopentadienyl groups 
are produced. The analogous reaction of 6 with KC 5 H 5 gave only minute quanti- 
ties of the expected product. We expect that this type of reaction will be applicable 
to other cyclopentadienide systems. 

After the successful synthesis of a number of polycyclopentadienyl compounds 
we decided to see whether these polyfunctional ligands could be used for the 
synthesis of species with several metals bound in a T7 5 -fashion. Thus we investi- 
gated the reactions of the mono-, bis- and tris-cyclopentadienyl compounds 



C 6 H 5 SiMe 2 (C 5 H 5 ), l,4-C 6 H 4 (SiMe 2 (C 5 H 5 )) 2 and l,3,5-C 6 H 3 (SiMe 2 (C 5 H 5 )) 3 
with NaH, (MeCN) 3 W(CO) 3 and Mel (eq. 3). 



(d) +2n NaH; +n (MeCN) 3 W(CO) 3 ; + 2n Mel 
(/i = 1:14; n = 2:15; n = 3:16) 

These reactions may be carried out in a one-pot manner. The pentane extracts of 
the arylsilylcyclopentadienes are dissolved in THF and a two-fold excess of NaH is 
added. After hydrogen evolution has ceased, (MeCN) 3 W(CO) 3 is added to the 
suspension to form the tungstate, which is then quenched with an excess of Mel. In 
all three cases, the reactions proceed under mild conditions to give good yields of 
the half-sandwich complexes. 




n 



(3) 




(11) 




(16) 



(e) +6 NaH; (f) +3 (CO) 3 W(CH 3 CN)3, +6 Mel (WL„ = W(CO) 3 Me) 
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Even compound 11 is triply deprotonated without difficulties. After triple addition 
f the W(CO) 3 fragment and treatment with Mel, compound 16 is isolated; the 
49% yield is remarkable since nine bonds are formed in the course of this one-pot 
reaction. Surprisingly we have never isolated metal complexes resulting from 
incomplete deprotonation of 11. Compounds 14, 15 and 16 are yellow, air-stable 
solids, which were purified chromatographically. Their spectroscopic data and 
elemental analyses are consistent with the above formulation. 

Future research will be directed towards incorporating several different metals, 
with a view to observing metal-metal interactions and perhaps cooperative effects. 



Experimental 

All reactions were carried out under argon using Schlenk techniques. Commer- 
cially available solvents and reagents were purified by standard methods [18]. 
Chromatography: silica MN 60. NMR: recorded at 300 K on a Bruker AC 200F 
(' H NMR 200, 13 C NMR 50 MHz) or Varian Unity 300 ('H NMR 300, 13 C NMR 
75, 29 Si NMR 59.6 MHz). l H NMR spectra were recorded in CDC1 3 (CHC1 3 7.26 
ppm), 13 C NMR in CDC1 3 (77.0 ppm) or C 6 D 6 (128.0 ppm) and 29 Si NMR (C 6 D 6 , 
TMS (0.0 ppm), Cr(acac) 3 relaxation reagent). Elemental analysis: Mikroanalyti- 
sches Laboratorium der Chemischen Laboratorien Universitat Freiburg. IR: Bruker 
IFS 25, Nujol mulls between NaCl plates. Starting materials: HC 5 H 3 (t-C 4 H 9 ) 2 
[19], HC 5 HMe 4 [20], (MeCN) 3 W(CO) 3 [21], KCp (Cp = C 5 H 5 , C 5 HMe 4 , C 5 H 3 (t- 
C 4 H 9 ) 2 ) prepared from CpH and KH in THF. PhSiMe 2 (C 5 H 5 ) [22] was prepared 
from KCp and PhSiMe 2 Br. The procedure described by Fink [15] for the synthesis 
of l,2-bis-(dimethylsilyl)-benzene was adapted for the preparation of the silanes 
described here. As an example the preparation of l,3,5-C 6 H 3 (SiMe 2 H) 3 is de- 
scribed in detail. A similar procedure was used for l,4-C 6 H 4 (SiMe 2 H) 2 and 
2,6-C 5 NH 3 (SiMe 2 H) 2 . 

Synthesis of l,3,5-C 6 H 3 (SiMe 2 H) 3 

To a mixture of Me 2 SiClH (47.3 g, 0.5 mol) and magnesium (12.2 g, 0.5 mol) in 
. 150 ml of THF was added a solution of l,3,5-C 6 H 3 Br 3 (31.5 g, 0.1 mol) in 100 ml 
of THF. The rate of addition was adjusted to maintain a gentle reflux. The mixture 
was subsequently heated under reflux for 3 h. The volatiles were removed under 
vacuum and the product extracted from the solid residue three times with 200 ml 
of hexane. The solvent was removed under reduced pressure and the product 
distilled in vacuum. 

l,4-C 6 H 4 (SiMe 2 H) 2 (1): b.p. 95°C/10 Torr; yield: 85%. l H NMR: 8 0.34 (d, 
SiMe 2 , 3 7 = 3.7 Hz), 4.42 (hept., 3 J = 3.7 Hz, SiH), 7.54 (s, ArH) ppm. 

2,6-C 5 H 3 N(SiMe 2 H) 2 (2): b.p. 110°C/ 10 Torr; yield: 61%. l H NMR: 8 0.40 (d, 
3 J = 3.7 Hz, SiMe 2 ), 4.47 (hept., 3 7 = 3.7 Hz, SiMe 2 ), 7.46 (s, ArH) ppm. 

l,3,5-C 6 H 3 (SiMe 2 H) 3 (3): b.p. 60°C/ 0.1 Torr; yield: 75%. l H NMR: 8 0.41 (d, 
3 / = 3.7 Hz, SiMe 2 ), 4.49 (hept., 3 J = 3.7 Hz, SiH), 7.78 (s, ArH); 13 C NMR 
(CDC1 3 ): 8 -3.69 (SiMe 2 ), 135.97 (ArSi), 140.57 (ArH) ppm. 



General procedure for the reaction Ar(SiMe 2 H) n -+Ar(SiMe 2 Cl) n 

Chlorine gas was bubbled through an ice-cooled stirred solution of 20 g of the 
silane in 100 ml of CC1 4 until a yellow color persisted (ca. 1 h). Stirring was 
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continued for another 30 min, then Cl 2 , HC1 and CC1 4 were removed under 
vacuum. (The remaining pale yellow chlorosilanes are usually pure enough to be 
used without further purification, but may be distilled to give colorless materials.) 
The yield of the distilled products are > 90%. 

l,3,5-C 6 H 3 (SiMe 2 Cl) 3 (4): b.p. 110°C/0.1 Torr. 'H NMR: 8 0.71 (s, SiMe 2 ), 
7.93 (s, ArH) ppm. ,3 C NMR (C 6 D 6 ): 8 1.87 (SiMe 2 ), 136.2 (s, ArSi), 139.7 (s, 
ArH) ppm. 29 Si NMR: 8 20.8 ppm. 

General procedure for the reaction Ar(SiMe 2 H) n -» Ar(SiMe 2 Br) n 

A 25% solution of Br 2 (1.1 equiv. of Br 2 per SiH group) in CC1 4 was added 
dropwise to an ice-cooled, stirred mixture of 20 g of the silane in 100 ml CC1 4 . 
Stirring was continued for another 30 min, then HBr, Br 2 and CC1 4 were removed 
under vacuum. The bromosilanes were produced in almost quantitative yields. 
Compounds 5 and 6 were distilled; 5 is a solid, but 6 and 7 form highly viscous oils 
or waxy solids. 

l,4-C 6 H 4 (SiMe 2 Br) 2 (5): b.p. 130°C/0.1 Torr. l H NMR: 8 0.83 (s, SiMe 2 ), 7.67 
(s, ArH) ppm. 

2,6-C 5 NH 3 (SiMe 2 Br) 2 (6): b.p. 130°C/0.1 Torr. 'H NMR: 8 0.77 (s, SiMe 2 ), 
7.56 (t, 3 J= 7.5 Hz, ArH), 7.67 (d, 3 J = 7.5 Hz, ArH) ppm. 13 C NMR (CDC1 3 ): 8 
2.27 (SiMe 2 ), 128.88 (3,5-ArH), 133.04 (4- ArH), 162.97 (2,6-Ar) ppm. 

l,3,5-C 6 H 3 (SiMe 2 Br) 3 (7): l H NMR: 8 0.87 (s, SiMe 2 ), 7.95 (s, ArH); 13 C NMR 
(CDC1 3 ): 8 2.78 (SiMe 2 ), 132.68 (ArH), 138.28 (Arsi) ppm. 

General procedure for the reaction Ar(SiMe 2 Br) n -> Ar(SiMe 2 Cp) n 

A solution of Ar(SiMe 2 Br)„ (50 mmol) in 200 ml of THF was added to an 
ice-cooled stirred suspension of KCp (1.1 equiv. per SiMe 2 Br group) in 200 ml of 
THF. The mixture was allowed to warm to room temperature and stirred for 3 h. 
The volatiles were evaporated under vacuum, hexane (200 ml) was added, and the 
suspension was filtered through silica. After removal of the hexane under vacuum 
the colorless Ar(SiMe 2 Cp)„ compounds remained and were used without further 
purification. 

The 1,4-substituted compounds are solids, and may be recrystallized from 
pentane to give samples of analytical purity. The 1,3,5-substituted compounds form 
highly viscous oils. (The yields given refer to the crude products) 

l,4-C 6 H 4 (SiMe 2 (C 5 H 5 )) 2 (8): yield: 76%. l H NMR: 8 0.20 (s, SiMe 2 ), 3.64 (br, 
v 1/2 = 25 Hz, CHSi), 6.64 (br, v y/2 = 20 Hz, C 5 H 5 ), 7.58 (s, ArH) ppm. 29 Si NMR: 
8 -3.4 ppm. Analysis Found: C, 74.20: H, 8.19. C 20 H 26 Si 2 (322.60) calc: C, 74.46; 
H, 8.12%. 

l,4-C 6 H 4 (SiMe 2 (C 5 H 3 ( , Bu) 2 )) 2 (9): yield: 73%. 'H NMR (CDC1 3 , 300 K): 5 
0.25 (s, SiMe 2 ), 1.13 (s, t-C 4 H 9 ), 6.39 (s, CH), 7.53 (s, ArH) ppm. l H NMR 
(toluene-rf 8 , 373 K): 5 0.24 (s, SiMe 2 ), 1.15 (s, t-C 4 H 9 ), 4.64 (br, v x/2 = 10 Hz, 
2 X CH), 6.43 (s, CH), 7.41 (s, ArH) ppm. 29 Si NMR: 8 -4.9 ppm. Analysis 
Found: C, 78.67; H, 10.42. C 36 H 58 Si 2 (547.03) calc: C, 79.04; H, 10.69%. 

l,4-C 6 H 4 (SiMe 2 (HC 5 Me 4 )) 2 (10): yield: 49%. 'H NMR: 8 0.18 (s, SiMe 2 ), 1.71 
(s, CpMe), 1.75 (s, CpMe), 3.07 (br, CpH), 7.42 (s, ArH) ppm. 13 C NMR (C 6 D 6 ): 5 
-3.89 (SiMe 2 ), 11.31 (Me), 14.66 (Me), 54.75 (CHSi), 132.86, 133.15 (ArH), 
135.94, 139.80 ppm. 29 Si NMR: 8 -2.9 ppm. Analysis Found: C, 76.45; H, 9.59. 
C 28 H 42 Si 2 (434.82) calc: C, 77.35; H, 9.74%. 
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I 3 5-C 6 H 3 (SiMe 2 (C 5 H 5 )) 3 (11): yield: 65%. 'H NMR: 5 0.22 (s, SiMe 2 ), 3.1 
(br. CH 2 ), 3.8 (br, allyl-CH), 6.65 (br, vinyl-CH), 7.69 (s, ArH) ppm. 29 Si NMR: 8 
-3.0 ppm- 

1 3 5-C 6 H 3 (SiMe 2 (C 5 H 3 ( t Bu) 2 )) 3 (12): yield: 55%. 'H NMR (CDC1 3 , 300 K): 8 
0 22 Is, SiMe 2 ), 1.12 (s, t-C 4 H y ), 6.39 (s, CH), 7.72 (s, ArH) ppm. 'H NMR 
(toluene-rf 8 , 373 K): 8 0.25 (s, SiMe 2 ), 1.15 (s, t-C 4 H 9 ), 4.65 (br, v l/2 = 10 Hz, 
2XCH), 6.45 (s, CH), 7.50 (s, ArH) ppm. 29 Si NMR: 8 -4.0 ppm. Analysis 
Found: C, 75.58; H, 10.54. C 36 H 58 Si, (575.12) calc: C, 75.18; H, 10.17%. 

l,3,5-C 6 H 3 (SiMe 2 (HC 5 Me 4 )) 3 (13): yield: 37%. 'H NMR: 5 0.22 (s, SiMe 2 ), 
1.77 (s, CpMe), 3.09 (br, CpH), 7.54 (s, ArH) ppm. 29 Si NMR: 5-3.1 ppm. 

General procedure for the reaction Ar(SiMe 2 (C 5 H 5 )) n -+ Ar(SiMe 2 (C 5 H 4 )W(CO) 3 
Me) n 

Ar(SiMe 2 (C 5 H 5 ))„ (1 mmol) was added to a suspension of NaH (two equiv. of 
NaH per SiCp unit) in THF at 0°C. After 30 min stirring (CO) 3 W(CH 3 CN) 3 (one 
equiv. of tungsten complex per SiCp unit) was added, and then after 1 h at room 
temperature, Mel (two equiv. per SiCp unit) was added. After 1 h the volatiles 
were evaporated and the solid residue extracted with toluene. The toluene was 
removed in vacuo and the solid remaining purified by chromatography (toluene/ 
hexane = 2/1). 

C 6 H 5 SiMe 2 (C 5 H 4 )W(CO) 3 Me (14): NaH (96 mg, 2 mmol), C 6 H 5 (SiMe 2 (C 5 H 5 )) 
(200 mg, 1 mmol), (CO) 3 W(CH 3 CN) 3 (391 mg, 1 mmol), Mel (284 mg, 2 mmol). 
Yield: 370 mg (77%) yellow crystals. Anal. Found: C, 42.70; H, 3.90. C 17 H 18 0 3 SiW 
(482.27) calc: C, 42.34; H, 3.76%. l H NMR: 5 0.34 (s, WMe), 0.52 (s, SiMe 2 ), 5.16 
Of, 2.1 Hz, C 5 H 4 ), 5.54 (*t\ 2.1 Hz, C 5 H 4 ), 7.33-7.39 (m, ArH), 7.49-7.53 (m, 
ArH) ppm. IR (cm" 1 ): v(CO) 1910, 2011. 

l,4-C 6 H 4 (SiMe 2 (C 5 H 4 )W(CO) 3 Me) 2 (15): NaH (96 mg, 2 mmol), p-C 6 H 4 - 
(SiMe 2 (C 5 H 5 )) 2 (161 mg, 0.5 mmol), (CO) 3 W(CH 3 CN) 3 (391 mg, 1 mmol), Mel 
(284 mg, 2 mmol). Yield: 465 mg (52%) yellow crystals. Anal. Found: C, 38.57; H, 
3.48. C 26 H 30 O 6 Si 2 W 2 (892.47) calc: C, 37.68; H, 3.39%. 'H NMR: 8 0.37 (s, 
WCH 3 ), 0.54 (s, SiMe 2 ), 5.19 ('t', 2.2 Hz, C 5 H 4 ), 5.58 ('t\ 2.2 Hz, C 5 H 4 ), 7.55 (s, 
ArH) ppm. 13 C NMR (CDC1 3 ): 8 -34.47 (WCH 3 ), -1.94 (SiMe 2 ), 95.82 (C 5 H 4 ), 
96.49 (C 5 H 4 ), 96.99 (CHSi), 133.16 (ArH), 138.84 (ArSi), 216.12 (1,3-CO), 229.33 
(2-CO) ppm. 29 Si NMR: 5 -7.8 ppm. IR (cm"'): V(CO) 1912, 2008. 

l,3,5-C 6 H 3 (SiMe 2 (C 5 H 4 )W(CO) 3 Me) 3 (16): NaH (48 mg, 2 mmol), 1,3,5- 
C 6 H 3 (SiMe 2 Cp) 3 (156 mg, 0.35 mmol), (MeCN) 3 W(CO) 3 (411 mg, 1.05 mmol), 
Mel (284 mg, 2 mmol). Yield: 220 mg (49%) yellow powder. Anal. Found: C, 36.90; 
H, 3.19. C 39 H 42 0 9 Si 3 W 3 (1290.6) calc: C, 36.30; H, 3.28%. 'H NMR: 8 0.34 (s, 
WCH 3 ), 0.55 (s, SiCH 3 ), 5.15 Of, 2.1 Hz, C 5 H 4 ), 5.58 (-'t\ 2.1 Hz, C 5 H 4 ), 7.75 (s, 
ArH) ppm. 13 C NMR (CDC1 3 ): 5 -34.44 (WMe), -1.82 (SiMe 2 ), 95.63 (C 5 H 4 ), 
96.63 (C 5 H 4 ), 97.11 (CHSi), 135.97 (ArH), 140.18 (ArSi), 216.13 (1,3-CO), 229.29 
(2-CO) ppm. 29 Si-NMR: 8 -8.1. IR (cm" 1 ): KCO) 1912, 2007. 
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(54) PRODUCTION OF ALKOXYSILANE 
(11) 1-213287 (A) (43) 28.8.1989 (19) JP 

(21) Appl. No. 63-39794 (22) 23.2.1988 
(71) SHOWA DENKO K.K. (72) SUMIO SOYA(2) 
(51) Int. CP. C07F7/04 



PURPOSE: To obtain the title compound in high activity and selectivity, by 
reacting silicon with an aliphatic alcohol in a solvent in the presence of both 
a copper catalyst and a specific metallic salt. 

CONSTITUTION: (A) Silicon of £80% purity with an average diameter of prefer- 
ably ^500/* is reacted with (B) an aliphatic alcohol such as preferably methyl 
alcohol in (C) a solvent such as hydrogenated triphenyl (lm/ — 10/ based on 
lg metallic silicon) in the presence of both (D) a copper catalyst such as cuprous 
chloride (0.001— O.Smol. based on Imol. component A) and (E) one or more 
than one metallic salts selected from the group consisting of halides such as 
LiC/, sulfates such as I^SO*. nitrates such as A/(N0 3 ) 3 and phosphates such 
as KH 2 P0 4 (preferably 0.001— 0.03mol. based on lmol. component D) at 
100— 300*C to afford the aimed compound. 



(54) PRODUCTION OF FERROCENE 

(11) 1-213289 (A) (43) 28.8.1989 (19) JP 

(21) Appl. No. 63-37617 (22) 22.2.1988 

(71) SHOWA DENKO K.K. (72) HIROSHI FUJIISHI 

(51) Int. CP. C07F17/02 



PURPOSE: To obtain the subject compound used for a catalyst, etc., with indus- 
trial advantage, by reacting ferrous chloride, cyclopentadiene and an alkali 
in a sole solvent of dimethyl sulfoxide and subsequently separating the reaction 
product and the solvent as a mixture thereof while carrying out azeotropic 
distillation under reduced pressure. 

CONSTITUTION: An alkaline metal hydroxide (e.g., potassium hydroxide) is 
added to a sole solvent of dimethyl sulfoxide and sufficiently stirred at the 
ordinary temperature in an atmosphere of nitrogen followed by adding 
cyclopentadiene thereto. A dimethyl sulfoxide solution of a ferrous chloride 
(e.g., ferrous chloride tetrahydrate) is subsequently added thereto dropwise 
and slowly and reacted for 60min under sufficient stirring. The reaction product, 
ferrocene, and the solvent, dimethyl sulfoxide, are then separated as a mixture 
by azeotropic distillation of the resultant reaction mixture under reduced pres- 
sure to provide the aimed compound. 
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NEW MATERIAL: A compound of the formula (n is 8, 10 or 12). ° J °\ 

EXAMPLE: 2-deoxy-2-(3-hydroxydodecanamide)-3-0-[ 3-(3-hydroxytetradecanoyloxy) (| i0 ) , p Vk 

tetradecanoyl] -4-O-phosphono-D-glucopyranose. 0C' x H \\ 

USE: Having limulus and mitogen activities, inductivity of tumor necrosis factor 0 i n 

and interferon, etc., and useful as a medicine, etc. II t ' , 

PREPARATION: For example, a glucosamine derivative such as benzyl 2-amino-2- H.C-(ll.C) ,,-HC-H.C-C-O-Cll cil. 

deoxy-4,6-0-isopropylidene-/?-D-glucopyranoside, etc., is used as a starting raw 0I < CCI! - ) * • CII-OH 

material and acylated by using a hydroxylacyl group and a desired hydroxylacyl C1U (cil,)n 

group in which an amino group at C-2 position and a OH group at C-3 position ' ■ 

are respectively protected. The resultant compound is then subjected to the ^ Clls 

removal of the isopropylidene group and OH group at C-6 position is protected 

followed by diphenyl phosphorylation of OH group at C-4 position. Deprotecting 

is finally carried out by removing phenyl groups from the diphenyl phospholyl 

group. 



